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Abstract

An ﬂt'f'-*mF'F was made to determine the most effective mechanical treatments i.e. ringing and girdling in relation to
upper & lower portion of shoot of guava, lemon and pomegranate. The results revealed that cuttings obtained from lower
end portion of ringed branch (M2) promoted significantly better growth parameters, particularly number of sprout shoots
(4.0, shoot length 120 days after planting (28.00.cm), number of leaves (45.66), length and width of leaves (8.03 em and
3.24 cm), leafarea index (41.24 cm2) as well as better success of rooting percentage (80 %) in lemon followed by pomegranate
(78 %). In case of crop response, lemon significantly responsed to cuttings made from lower end portion of ringed branch

followed by pomegranate subjected to shoot and root characteristics.
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Introduction

Cutting is the cheapest, rapid and simplest method
of propagation and the new plants develop from cutting
are true to type and uniform in growth. Such plants come
into bearing, earlier than the seedlings and do not require
any special techniques necessary in grafling, budding and
Iﬂjﬁ:ring. The success in stem cutting multiplication of fruits
crops depend upon some factors such as condition of the
mother plant, age of the tree, part of the tree from where
the condition of the mother plant, age of the tree, part of
the tree from where the cuttings are made, time of plantin_g.
rainfall, humidity, temperature, rooting media, care while
planting and after care Frey er al. (2006). Besides these
factors, mechanical treatment like ringing and girdling play
an important role in rooting Biswas (1995). Ringing and
girdling interrupt the downward translocation of
carbohydrates, hormones and other possible root
promoting substances which helps in shoot initiation and
formation Evert and Smittle (1990). Using these techniques
on shoots prior to their removal for use as cuttings improve
the rooting,

Materials and methods :
The present investigation was cnnduct'&dlﬂl Fruit
Research Station, Imalia Farm, Department of Horticulwre,
INKVV, Jabalpur (M.P.) during September 2007 to January
2008. Five treatments viz. control (M), cuttings of upper
Portion of ringed branch (M,), cuttings of lower portion of

ringed branch (M,), cuttings of upper portion of girdled
branch (M,), cuttings of upper portion of girdled branch
(M,) as main treatments and three crops i.e. guava (C ),
lemon (C,) and pomegranate (C,) as sub treatments were
taken in Factorial Complete Randomized Design with three
replication. Five semi hard wood cuttings of | 5 cm length
with 4-5 buds and 0.75-1.0 ¢m thickness were taken for
each treatment in each replication. A straight cut was made
at the base end just below the bud and slanting cut was
made at the apical end just above the bud. The curtings
were planted as per treatments in the pre-watered poly
bags containing rooting media in partial shade condition
with the help of dibbler to avoid any injury to the cuttings.

“Two third part of the treated cuttings were inserted
in the rooting media at a slight angle (45°) to the vertical.
The observation on days taken for sprouting and days taken
for 50% sprouting was recorded at every week interval.
The success of rooting percentage, number of roots per
cutting, number of shoots per cutting, total number of
leaves/cutting, length & width of leaf (cm), leafarea index
(cm?), fresh & dry weight of leaves (g), fresh & dry weight
of roots (g), length & diameter of longest root (mm) were
recorded after 120 days. The length of shoots (cm) was
recorded with the help of centimeter scale at 80, 100 and
120 days interval after planting of cuttings. Fresh and dry
weight of five leaves from planted cuttings was taken with
the help of electronic balance and oven dry method.
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Results and discussion
The success of rooting percentage (57.77%), len oth
of shoot at 80 and 100 days ( 14.55 cm & 17.11 cm.), total
‘numberof leaves per cutting (26.00), number of shoot per
cutting (2.77), leaf area index(18.72), fresh weight of five
leaves (3.94 gm), dry matter percentage of leaves (30.05%),
diameter of longest root(0.49 mm), fresh wei eht of roots
(1.24 gm) and dry matter percentage of roots (28.46) were
found significantly surpassed under ringed lower portion
of branch (M2} as compared to other mechanical treatments
and control. Shoot length at 120 days(18.79 cm), length
and width of leaf ( 6.05 & 2.61 em ), length of longest root
(16.12 mm)and number of roots per cutting (25.11) were
also found maximum under ringed lower portion of branch
(M2} but, it did not differ significantly from girdled lower
portion of branch . The increase in root and shoot
characters in lower portion of ringed branch might be due
to optimum increase in the endogenous auxin level,
phenols, carbohydrates and other bio compounds which
stimulate cell division and growth. These findings are in
close agreement with.the findings of Biricolti er al. (1994)
in chestnut, Fachinello et al. (1988) in apple and Gruddutt
el al (2004) in guava. Although different mechanical
treatments did not influenced earliest sprouting (days
taken for sprouting and 50% sproutin ) significantly, but
the minimum (19.33) and maximum (23.00) days taken for
sprouting was noted under ringed lower portion of branch
(M,) and control (Mo) respectively. Earliest sprouting of
cuttings may be due to prevention of downward
translocation of carbohydrates and accumulation of higher
level of endogenous auxin in the ringed, lower portion of
cuttings during the period of root initiation which might
have resulted earliest completion of physiological process
involved in rooting and sprouting. Similar results were
also reported by Baghel et al. (1993) in lemon cuttings.
As regards the response of different crops
percentage of success (68%), number of shoot per cutting
(3.13), shoot length at 80 and 100 and 120 days after
planting(20.39,21.98 and 23.90 cm), number of leaves
_ per cutting (9.80), leaf length (6.43 cm), leaf width (2.74
cm), fresh weight of leaves (6.02 g), leaf area index ( 22.77
cm?), dry matter percentage of leaves (31.71%), length of
longest root (23.09 mm), diameter of longest root (1.01
mm), number of roots per cutting (40.13), fresh weight of
roots (2.13 g) and dry matter percentage of roots (26.67
%) were significantly influenced and recorded maximum
in lemon crop (C,). Whereas, earliest sprouting (days taken
for sprouting (14.20) and 50% sprouting (14.73) and
‘maximum number of leaves per cutting (11.00) were
observed in cuttings of pomegranate (C,). The maximum
rooting as well as vegetative growth characters except
maximum number of leaves per shoot (9.80) in lemon crop
(C,) might be due to the fact that lemon crop uptake
maximum nutrients as compare to other crop and use these
nutrients for their vegetative growth and survival. Similar

findings are also supported by Subramanyam and Dinesh
(1993), Urban and Leachaudel (2005) in man 2o and Sharda
(2008). The earliest sprouting in pomegranate may be due
to higher level of nitrogen in the cuttings of pomegranate
which stimulated the faster sprouting,

In case of different combination of mechanical
treatments and fruit crops the percentage of success (80%),
number of leaves per cutting (13.33%), leaf area index ]
(41.24), fresh weight of leaves (7.89 g), dry martter
percentage of leaves (35.82%), total number of leaves per
cutting (45.66), fresh weight of roots (2.30) and dry matter
percentage of roots (30.08 %) were found significantly
superior under treatment combination of lower portion
cutting of ringed branch of lemaon (M,C,). Similarly shoot
length after 120 days (28.00 cm), width of leaves (3.24
cm) and length of Tongest root ( 50.00 mm) were also found
maximum under the same treatment (M,C,) which did not
differ significantly from M,C, and M,C,. The maximum
number of leaves.per shoot was recorded under treatment
combination of lower portion cutting of ringed branch of
lemon which did not differ significantly from M.C, and

~ M,C,. The maximum diameter of longest root was noted

under treatment combination of upper portion of cutting
of ringed branch with lemon which did not differ
significantly. Although different combinations could not
affect the sprouting of cuttings, number of shoot per
cutting, shoot length at 80 and 100 days and length of leaf
significantly, but the maximum (34.66 days) and minimum
(12.00 days) days taken for bud sprouting was found under
treatment combination of M C, and M,C, respectively. The
earliest (12.33 days) and latest 50% (47.00 days) sprouting
was observed under M,C, and M_C, respectively. The
maximum (4.00) and minimum (1.00) number of shoots
per cutting were founding the treatment combination of
M,C, and M,C, respectively. The maximum (24.13 and
26.08 cm) shoot length at 80 and 100 days and maximum
length of leaf (8.03 cm) were recorded in treatment
combination of M,C, respectively.
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Characterization of underutilized fruit crops: bael
and karonda by RAPD marker

K. K. Misraand S. C. Singh
Department of Horticulture, GBPUAT, Pantnagar 263 143, Uttarakhand _

Abstract

Twenty four accession of Bael, representing four cultivars (Pant Shivani, Pant Urvashi, Pant Sujata and Pant
Apama) and seven accessions of Karonda, representing three cultivars (Pant Manohar, Pant Sudarsan, and Pant Suvama)
have been characterized with RAPD markers. In case of Bael out of the 19 primers screened, 5 were amplified reproducible
bands and only three primers were selected for polymorphic study. Out of 10 DNA fragments amplified with three random
primers, § showed polymarphism. These genotypes were classified into two major groups with each containing three sub-
groups. While, in Karonda out of the 19 primers screened, 4 primers amplified reproducible bands and only two primers
were selected for the polymorphic study. Out 10 DNA fragments amplified with two random primers, 7 were polymorphic.
These genotypes were grouped into two major clusters and one cluster containing two sub- clusters while other consists
only one cluster. RAPD data were analyzed by cluster analysis and UPGMA Qur analysis revealed that in Bael, some
genotypes are identical at DNA level but given different name whereas, Karonda genatypes showed the existence of

considerable variation among the test accessions.

Key words: Bael Germplasm, Karonda, RAPD, DNA, Dendogram

Introduction
Horticultural crops have also received attention
during the last few years related to molecular markers.
However, there have been only few attempts in fruit crops.
To, date, no informatjon is available on characterization
of Bael (Aegle marmelos Correa) and Karonda (Carissa
carandus) germplasm at the molecular level, However,
Morphological and phonological traits were used to
identified Bae| and Karonda genotypes (Misra et al. 2003)
resulting into the discrimination of different genotypes.
But, disease and environmental factors can affect these
fraits, leading to a wrong jdentification. Ardugys efforts
1o improve the agronomijc traits of wild Bael and Karonda
germplasm by traditional selection based on the visible
henotypes started in ] 987 and some elite genotypes have
Epgn ohtained, but genetic improvement has been greatly
limited by the limited information on the genetic
backgroynd of this germplasm. Accyrate identification of
ggnd;yppq Is a requisite for efficient conservation,
maintepance and utilization of the existing germplasm of
Bae| and Karaopda. In view of there nutritional, medicinal
and commercial valug, it is desirable to study RAPD
markers used to estimate the diversity and relationship
among 24 Bael accessions and 7 Karonda accession from
different parts of India, maintained at Horticulture

Research Centre of Govind Ballabh Pant University and
Technology and to identify a ‘core collection® from the
same.

Materials and methods

Plant materials

_ Twenty four Bael and seven Karonda accessions
(Tablel) collected from different states, namely Bihar,
Jharkhand, Uttar Pradesh, Uttarakhand and West Bengal
and conserved at Horticulture Research Centre,
Patharchatta, Pantnagar were utilized in the study. The
accessions include diverse types such as four released
varieties and twenty genetic stocks of Bael and three
released varieties and four genetic stocks of Karonda.

DNA extraction

Total genomic DNA was extracted from recently
matured leaves using the CTAB method (Murray and
Thompson 1980) with a few modifications. Approximately
2.0 grams of fully expanded fresh leaves were crushed
with the help of liquid nitrogen into very fine powdered
and was mixed with 8 ml of extraction buffer (2 % CTAB,
100 mM Tris HCI-pH 8.0, 20 mM EDTA pH 8.0, 1.4 M
NaCl), 1 % PVPand 0.2 % B-mercaptoethanol which was
pre-heated to 65°C. The contents were then incubated in a
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water bath at 65°C for one hour with intermittent shaking.
The homogenate was cooled to room tem perature and add
10 ml of chloroform : isoamyl alcohol (24 : 1 v/v) was
added and shaken well. The tubes were spun in a centrifuge
at 8000 rpm for 20 minutes at 27°C and the supernatant
transferred to a clean tube. This was repeated three times
until a clear solution was obtained and transferred the
aqueous phase to a fresh centrifuge tube. To this 0.6 v/v of
chilled isopropanol was added, mixed thoroughly and the
mixture kept overnight at 4°C to allow DNA to precipitate.
DNA was pelleted the next day by spinning the tubes at
10000 rpm for ten minutes at 4°C and the pellet was washed
with 70 % ethanol, dried and dissolved in 500 pI TE buffer
(Tris HC1 10 mM and EDTA 1 mM pH 8.0). Five pl of
RNase (10 mg/ml) was added to each sample and incubated
overnight at 37°C. The histones were removed by mixing
with phenol and centrifuging at 10000 rpm for 5 minutes
at 20°C and collecting the supernatant, This step was
repeated with phenol, chloroform and isoamyl alcohol (25
: 24: 1) and only chloroform : isoamyl alcohol (24 : 1),
then the DNA was precipated with 0.6 volume of propanol.

The DNA was then dissolved in 500 pl 1x TE and quantified
usinga ‘UV-VIS Spectronic 1210°.

PCR amplification, gel electrophoresis and
statistical analysis

Amplification was achieved by the protocol
described by William et al. (1990) with some modification.
. The DNA was amplified with four random 10 mer primers
which produced the maximum number of amplified
product after screening 19 primers. Ingredients for each
reaction include template DMA 35-40 ng, 100 pM dNTPs
éach, Tag DNA polymerase 0.5 unit, 1 X magnesium
chloride buffer and 5 pmoles primers (Genie, Bangalore,
Pvt. Ltd.). The reaction mixtures were overlaid with
mineral oil and amplification was performed in a thermal
cycler (Eppendorf). Total reaction consisted of 40 cycles,
each cycle consisting three steps, denaturation at 94°C for
30 sec, annealing at 36°C for 1 min and primer extension
at 72°C for 5 min. Amplification fragment were separated
on 1.6 % agarose (HIMEDIA) gels containing ethidium

Table 1. List of accessions under study and their place of collection

List of Bac] Genotypes

5.N. Genotypes Place of collection 5. M. Genotypes Place of collection
1. PB 1 Deoria, U.P. 13. PB 13 Pantmagar,Uttarakhand
2. PB2 Deoria, U.P. 14 . PB 14 Pantagar,Uttarakhand
3 PB3 Deoria, U.P. 15. PB 15 Sultanpur, U.P.
4, PB4 Deori, ULP. 16, FB l6 Sultanpur, U.P.
3 Pant Shivani Jaunpur, U.P. 17. PB 17 Pantnagar,Uttarakhand
6. Pant Urvashi Samastipur, Bihar 18. PB 18 Panmagar Uttarakhand 24-
T PB7 Gonda, U.P. 19, PB 19 Parganas, W.B.
8. PB 8 (NB 1) Faizabad 20. PB 20 24-Parganas, W .B.
9. Pant Aparna Faridpur 21. PB 21 24-Parganas, W.B.
10. PB 10 Panmagar, Uttarakhand 22, PB22 24-Parganas, W.B.
1. PB 11 P&ﬂh’lﬂgﬂ]‘,urtﬂ[ﬂkhﬂﬂd 23, PB 23 24-?3]‘@3]1;51 W EB.
12,  PantSujai Pantnagar, Uttarakhand 24. PB24 24-Parganas, W.B.
List of Karonda Genotypes
1 PK 1 U.P. 3. Pant Suvama Pantnagar,Uttarakhand
2. Pant Manohar Panmagar, Uttarakhand f. PK 6 . U.P.
3. PK 3 up. 7. PK 7 U.P.
4, Pant Sudharsan Fantnag&Uﬂa.rakhand
Table 2. The amplification profile of three RAPD primers : .
Primer No. Sequence 5'7 3 Amplified Range RAPD loci Pnﬂgfmnrphlc %o
23SS10ATT AGCCAGCGAA 600- 1000 bp g é.ﬁ o
26SS10C10 TTCOGAACC 500— 1000 bp : - d
28551 0C12 GGACCCTTAC 550 - 890 bp
Table 3. The amplification profile of three RAPD primers . o
Primer No Sequence 5'7 ¥ Amplified Range R_APDID:‘.I Eglyrmrphm %
25551079 GTCCCGTGGT 170 - 790 bp ‘64 £hn
OPBF 06 TCCACGGGCA 230 - 650 bp :

7



K. K. Misra and S. C. Singh, Indian Journal of Arid Horticulture, 2008, Vol. 3 (2): 3-10

Table 5. Similarity matrix for Jacard’s coefficient of seven genotypes of Karonda

' PK |- Pant Manchar PK 3 Pant Sudarshan Pant Suvarna PK6 PK7
PK 1 1

Pant Manohar 0.747 1

PK 3 0.572 0.572 1

Pant Sudarshan 0.680 0.733 0.572 1

Pant Suvarna 0.647 0.572 (.940 0.572 1

PK 6 0.940 0.747 0.572 0.680 0,572 1

PK 7 0.747 0.813 1.572 0.680 0.647 0,747 1

bromide (0.5 pg per 10 pl) solution for 20 min and
photographed under Gel Documentation System (Alpha
Innotech Corporation, USA). Each PCR was conducted
as an experiment with controls to test purity and viability
of reagents. Two controls namely *no template’ (distilled
water instead of template DNA) and “positive control” (with
template DNA) were included in all the PCR reactions.
Bands were manually scored | for presence and 0 for
absence and the binary data were used for statistical
analysis. The matrix of different RAPD phenotypes of all
the primers was assembled. The sizes of the fragments
(molecular weight in base pairs) were estimated by using
100-bp ladder marker, which was run along with the
amplified products. Genetic similarities (GS) for the RAPD
data were calculated using the Jaccard algorithm, and
phenograms were constructed using the clustering method
of the unweighted pair group method of arithmetic

averages (UPGMA). All the above analysis was performed
using the NTSYS-PC version.2.11. (Rohlf, 2000).

Results and Discussion

Diversity of the Bael accessions

The 24 accessions of Bael were characterized and
a total of ten RAPD loci were detected. Out of nineteen
tested primer, purchased from Genie, Bangalore, Pvt, Ltd,
only five gave results and from five, only three primers

(Table 2) produced polymorphic products. The average
number of bands per primer was 3.33 and these amplified
products ranging from 550 to 1000 bp by three primers.
About 50 % of the samples were repeated to test for
reproducibility and only the reproducible and unambiguous
bands were for the analysis. Out of 10 loci, 8 were
polymorphic and only two bands were found to
monomorphic. The average of polymorphic bands per
primer was 2.67. The scored from 24 accessions of Bael
with three RAPD (10 mer) primers were used to generate

- similarity coefficient. Jaccard's similarity matrix presented

in Table 4, showed the pair wise similarities among Bael
genotypes with similarity coefficient ranged from 0.333
to 1.00,

UPGMA cluster analysis categorizes twenty four
germplasm of Bael into two main clusters. In cluster [,
there are 16 accessions of Bael which again sub-divided
into two Subgroups. Subgroup I' contains 8 accessions
viz., PB 16, PB 10, PB 4, Pant Shivani, PB 2, PB | E.PB14
and PB 1 with coefficient of 0.71. The PB 1 shows 83.3 %
similarity with PB 14 and PB 18 while PB 2 and PB 5 are
related to PB 1, PB 14 and PB 18 with 78 % similarity. The
other subgroup I* comprised PB 3, PB 11, PB 13,PB23,PB
19, PB 20, PB 22 and Pant Urvashi. The genotypes in this
group showed highest similarity of 1. In cluster [I consists
of eight Bael genotypes which again sub-divided into
Subgroup II' and Subgroup 112, In Subgroup 1" only one
genotype i.e., PB 7 exist with coefficient of 0.667. Subgroup
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Fig. 1. Dendogram of 24 varieties of Bael
Coefficient

R

genotypes constructed by using UPGMA based on Jaccards similarity
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II* contains seven genotypes i.e., NB |, Pant Sujata, Pant
Aparng, PB 17, PB 24, PB 15 and PB 21 with coefTicient 0.8.
PB 17 is related to PB 24 and shows coefficient of | and
are similar to gach other. However, PB 15 and PB 21 are
related to other genotypes of cluster 11 with 0.74 genetic
similarity. It was clear that some accessions from the same
geographical regions clustered together along with other
accessions from other places. Our findings agree with
those of Prakash et al. (2002) who also observed that
gropus of cultivars were clustered according to their origin
in Indian guava. Similarly Cortes er al. (2001) reported for
olive cultivars that provinces are not geographically
isolated, because of the movement and exchange of
germplasm among countries is very improbable that
unique cultivars evolved in a specific country. Similar
findings were reported by Misra er al. (2003) in Bael
genotypes using seed protein electrophoresis, Deng er
al. (1993} in lemons, Hancock et al. (1994) in strawberry
and Matsumota ef al. (1996) in rose cultivars, From above
study it is concluded that there was a great variability
between different accessions of same origin as well as
similarity was also observed in between accessions of
same origins which clearly indicating a low to moderately
high genetic diversity among the accessions of Bael. Pant
Shivani, Pant Urvashi, NB 1, and PB 7 were found areat
variability from other genotypes of Bael. So these
genotypes could be used as ‘core collection® for the
improvement and new release of cultivars in Bael.
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Fig. 2. The RAPD profile of 24 Bael genotypes generated
by the primer 235510AT7 on 1.6 per cent agarose gel
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Fig. 3. The RAPD profile of 24 Bael genotypes generated
by the primer 265510C10 on 1.6 per cent agarose gel
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Effect of zinc and iron application on vegetative growth and
quality of brinjal cv. Pusa Kranti
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Abstraci

A field experiment to study the effect

_ | of zinc and iron application on vegetative growth and quality of brinjal
cultivar Pusa Kranti was eonducted during Dec

-+ 2006 to July, 2008 as main crop and ratoon crop of brinjal at the Department
of Horticulture, College of Agriculture, Bikaner. The results revealed that soil application of 40 kg FeSO, before transplanting
followed by 40 kg ZnS0, ha' as soil application showed increased plantheight, stem girth, number of fruits per plant, fruit
weight, fruit width, fruit length and ascorbic acid content in the fruits considerably.

Key words : Brinjal, micronutrient, nutrition, zinc and iron,

Introduction transplanted in the field on 21 Dec., 2006. Prior to
transplanting, well rotten FYM @ 150 q ha"' was
Brinjal (Selanum melongena L.) is a major incorporated in the soil and also nitrogen was applied
vegetable crop of India after potato. Tt is highly nutritive through urea half as basal dose of total 120 kg N ha' +
and contains fairly high amounts of iron and ascorbic acid, full quantity of phosphorus (40 kg ha') through single
It has medicinal value and reported to lower down bload super phosphate and potassium 60 kg ha'' through murate
cholesterol level and is also said to be good remedy for of potash. Remaining half quantity of nitrogen was applied
those suffering from liver complications. Under arid areas in two equal dosjcs al 30 Emd_ 451 days after transplamingl.
of Rajasthan, its cultivations is being done successfully. Rasal LFDS-E: of I‘I:ES'[:]'4 almd ian 1{2(3, 30, 40 kg |:JE‘ -
However, productivity is low i.e. about 2.82 MT ha”, respectively) were a‘pphed at the time of tmnsp]rantmg.
mainly because of poor fertility status. Soils of Bikaner Thﬂ treatments clons.lstcd qu three levels of each zine anjl
are high in pH (8.20), low in organic carbon (0.09%), low iron as soil ﬂpphcatlm} viz, 20, 30 and 40 kg zns?, ;:}
in zinc (0.24 mg kg') and medium in iron (3.93 mg kg™'). "e'IT;w T, T‘ respectively f"'"d 20, 30 ﬂf"d 40 kg ifﬂ ]4
Zinc and iron are important micronutrients for vegetative ha'! i.e. T"_ I T, respectively and foliar spra;_‘,f of 0.
th, vield attributing characters and quality of fruits in per cent eitric acid (T ), 1 per centurea (T ), 0.25% ZnS0,
o = i + 1% urea (T)), 0.50% ZnSO, + 1% urea (T,), 0.5% FeSO,
brinjal crops (Ravichandran et al., 1995 and Raj ef al., o h 4 7

2001). Such studies were also under taken by Yadav et al. + U,}I“fr ;E;ri; J;:E;I ET{?;;.J .Gt&;_:ei% ETD.]IE ;':;:{ﬂi
isar | T, ), 1.5% FeSO, + 0.1% citri g

2001) at Hisar in Haryana. There was need to initiate the (T,,) A : ) am

E-‘.tu:iy on the response of these micronutrients under extreme control (T,). Total 14 tre.:ln‘tren:i E?;:}!:t;':;;msh;?;;

arid irrigated conditions of Bikaner in Rajasthan. repllc_ated thrm_-.: in the rap}:;llgréllze s cmplaﬁ:ta i

Therefore, keeping in view the above consideration, an plot size of 3 x 2.4 sqm with 6U cm

4 istance.
experiment was carried out to find out effect of zinc and and row to row dist

on on vegetative growth and quality of brinj i liar application of micronutrients,
i ' d i v. Pusa In main crop, fo

Kra g i v RN urea and citric acid as per treatments was done 105 and
Kranti.

120 days after transplanting. Thereafter on }4.!.'!_9.2007
2 ' pruning was done and uniform applu:datmn of
VIRt m.cthods id t rimental farm vermicompost (@ 25 kg/ plot was dln1ne on 22 October,

Thackpex|mentia loid o0l w RXPeriTe il 2007. Subsequent flowering and fruiting was damaged by
oF cuile off gy severe cold and frost conditions experienced during

university, Bikaner during the year 2006-07 with brinjal 0 o Esbbiae, Z00E. 1& was koaiinin
cultivar Pusa Kranti. The seedlings of brinjal were j

11
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between 2 February, 2008 to 4 February, 2008. The entire -
crop was burnt due to severe frost occurrence. Foliar sprays

of micronutrients were again done on 25 February, 2008,
18.03.2008 and 07.04,2008 after pruning.

The observations on plant height and stem girth
were recorded 115, 130 and 145 days after ransplanting.
No. of fruits per plant, fruit weight, fruit length and fruit
width were recorded at the time of each picking, There
were 11 pickings in main crop and 14 pickings in ratoon
crop. First picking in main crop started from 24 April, 2007
and lasted on 2 July. 2007. whereas, in ratoon crop first
picking started on 19 April, 2008 and continued upto 15
July, 2008. Ascorbic acid content was estimated in the fruits

of first picking of both main crop aswell asratoon crop.
Results and discussion

Plant height .

The present investigation revealed that
application of 40 kg FeSO, ha" soil application had
maximum plant height at 115 days after transplanting
(31.34 em) followed by 40 kg ZnSO, ha"' soil application
(30.99 cm). Similarly at 130 days after transplanting, 40
kg FeSO, ha” soil application had maximum plant height
(32.90 cm) followed by (32.48 cm) in T i.e. 40 kg ZnSQ,
ha' soil application and also it was minimum in control.
At 145 days after transplanting, the same trends was
observed (Table 1). It is because of the fact that soil
application of zinc and iron might have improved their
status in soil as the experimental field was low in available
zinc (0.24 mg kg™') as well as in available iron (3.93 mg
kg™'). The application of these micronutrients through zine
sulphate and ferrous sulphate in the soil increased their
availability in the soil for uptake by the plants. Similar
findings have been reported by Singh and Maurya (1979)
and Mallick and Muthukrishan (1979) who observed
enhancement of plant height due to application of zinc in
case of okra and tomato, respectively. Hatwar ef al. (2003)
also reported increase in the plant height due to foliar
application of zing, iron and boron in chilli.

Stem girth

Similar to results of plant height, maximum stem
girth was recorded at 40 kg FeSO, ha” soil application at
115,130 and 145 DAT which was 2.45 cm, 2.85 cm and 3.06
cm, respectively under this treatment. It was followed by
30 kg soil application of FeSO, ha™' and soil application of
40 kg ZnS0, ha™'. It is because of beneficial effect of zinc
and iron in plant metabolism. Similar results have been

-reported by Seelliger and Moss (1976) and Sharma (1994)
in pea and radish, respectively.

12

Number of fruits per plant

Number of fruits per plant were maximum in both
main crop and rateon crop in the treatments 40 kg FeSO,
ha'' as soil application which were recorded 7.11 and 6.97,
respectively and was followed by 40 kg ZnS0, ha' sail
application. The present findings is in agreement to the
finding of Dube er al. (2003) in tomate and also by

Ravichandran er al. (1995) in brinjal and Hatwar er g/
(2003} in chilli.

. Fruit weight

Fruit weight was recorded maximum (38.50 g)
in 20 kg ZnSO, as soil application in main crop whereas at
ratoon crop, maximum fruit weight (39.42 g) was recorded
in the treatment of 20 kg FeSO, ha' as soil application
(Table 1). The present finding is in agreement with the
finding of Chaudhary and Mukherjee (1994} in cauliflower
and also of Bhatt er al. (2004) and Seediger and Moss
(1976) in pea. The increase in fruit weight by application
of zinc and iron might be hecause of increased
photosynthetic activity resulting more production of
metabolities and thus help in increasing fruit weight in
brinjal.

Fruit yield

Fruit yield was obtained maximum under soijl
application of 40 kg FeSO, ha"' (442.80 q ha") closely
followed by 40 kg ZnSO, soil application ha' (437.68 g
ha') as compared to 264.54 q ha' obtained in absolute
control in main crop whereas in ratoon crop it was also
maximum in soil application of 40 kg FeS0, ha' (592,01
qha"') followed by 30 kg soil application of FeSO, (54047
q ha'') and 40 kg ZnSO, ha' (511.44 q ha') as compared
10.279.60 q ha'. Similarly soil application of zinc sulphate
and different treatment combinations of zine and iron aleng
with citric acid. and urea as foliar application alsp
significantly increased fruit yield in main as well as in
ratioon crop. These results are in agreement with the
findings of Reddy ef al. (1995) who reported application
of zinc through ZnSO), either to soil or as foliar spray and
iron as foliar spray through FeSO, resulted in significantly
increased fruit yield of tomato accompanied by increased
concentration of zinc and iron. Similarly, Bid et al, (1994),
Ravichandran et al. (1995) and Raj ef 4/, (2001),

Fruit width and fruit length

Fruit width was maximum in both main erop and
in ratoon crop in the treatment of 40 kg FeSO, ha' soll
application which was recorded 3.14 em and 3,09 em
respectively followed by 40 kg ZnSO, ha' as sl
application. Similarly, fruit length was also recorded
maximum under the above treatment (Table 2), It 18 10
conformity to the findings of Pal er al. (2004) who 8150

observed maximum fruit length and width in chilli cultivar
Yolol wonder, ;
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Table 1. Effect of different doses of zinc sulphate and ferrous sulphate as seil application and foliar application on
plant height, sem girth, number of fruits per plant and yield of brinjal cv. Pusa Kranti

Treatment Plant height (cm) Stem girth {cm) Number of Yield(g ha')
Iruits per plant
K] 130 145 115 130 145 Main  Rawen  Main  Ratoon
DAT DAT DAT DAT DAT  DAT  crop crop crop crop
Iy Absolute contral 2077 2888 31014 200 238 264 480 5.27 264 27980
Ty 0.1% citric acid foliar spray 2692 988 3133 205 242 1M 380 - 6.53 28263 293,33
T:  1.0%urea foliar spray 2828 3047 3308 206 246 28D 5492 6.35 27133 31539
T, EﬂkganD.,‘m" soil application 04 3102 3309 223 260 289 637 6.75 414.23 ']Ef.l[
Ts 30kg £nSOsha’ soil application 30.64 3191 3370 229 263 290 695 636 3BLE6  S1LM4
C Ts 40 kg ZnS0, ha! sail application 099 3248 3512 235 272 2™ 7.03 .50 417.68 493,72
Te 025% ZnSO, + 1% urea Bliar 5055 3568 3413 220 253 279 612 670 39974 46238
application .
P o, o
T, g;ﬁﬁmﬂmq * 1% wea Bliar 5044 3069 3408 232 259 285 662 675 41180 4590l
Ty 20kg FeSOqha soil application 2989 3202 3420 224 257 I8 6350 6.78 410,11 53531
Ts 30 kg FeSOsha soil application 3015 3281 3425 240 - 275 305 663 6.95 42402 54097
T 40 kg FeSO ha™ scil application 134 3290 3522 245 285 306 T 6.97 #4280 59201
Ty 0.5% FeS50s + 0.1% citric acid
foliar speay 2907 3125 3383 217 245 18 628 6,78 39099 50591
Tiz 10% Fe30, + 0.0% citic acid 5904 3134 3424 221 255 27 639 68  M6ST 46016
foliar spray
T 1% FeSQ. + 0% civic acid 3000 3289 3494 221 256 288 - 693 683 36803 42639
oliar spray
S.Em+ 0.77 074 068 006 007 007 039 n.13 19,38 3303
CDoat 5% 225 215 19 0.7 021 020 1.10 0,38 s6.34  10LEY
C.V. (%) 457 400 350 446 479 4l 1946 753 896 1171

Tahle 2 . Effect o fdifferent doses of zine sulphate and ferrous sulphate as soil application and foliar application on
fruit weight, fruit lenpth, froit width and ascorhic acid of brinjal cv. Pusa Kranti

Treatment Fruit weight (g) Fruit lemgth {cm} Fruit width Ascorbic aced
(cm) content (mg' 100
£ Eulg]
Main Ratoen Main Ratoon Main  Rawon  Main Ratoen
crop crop crop - crop cqop crap crop Crop
T,  Absolute contral 14 80 3515 T2 708 EE] .38 EIR T8
T 0 1% citric acid foliar spray 3537 3736  71.86 727 200 202 ”Er“ 1025
T; 1.0% wrea folar spray 37.13 17 .60 7.90 749 215 313 |%4 1025
T:  20kgZnaS0Q,ha'! soil application - 350 382 1160 1098 271 2 83 |:].e 11.75
T, 30kgZnSO,ha™ soil application 15.67 3831 1161 1104 281 285 '%'5 12.25
Ts  40.kgZn5O ha'! soil application SN S0E . i iRek. B06. W B s
Te  0.25%ZnSO.+ % urea foliar application 3719 3683 1087 1077 273 280 37 120
i 1cali 13.0
Ty 0.50%ZnSO,+ 1% urea foliarapplication 3643 1818 11 27 1097 274 5 &4 ; 13.30
k : ;i 2
Ty 20 kgFeSO,ha” soil application 1477 3992 139 1072 291 290 % 12.20
. . 13.0
Ts 30 kgFeSOuha' soil application 1373 18 47 161 1143 299 2 06 ? 14 24
T, 40kgFeSO,ha’ soil application 640 847 1184 1203 314 309 1;_5 1363
[*)
Ti 0% FeSO, 4 0.1% citric acid folir 3550 3964 n20 1070 200 271 g0 13so
| spray - !
Ty 1.0% FeSOs + 0.1% citric acid foliar 3700 3323 n32 o 1L 296 292 9% 1240
2 spray
Ty 1.5% FeS0, + 0.1% citric acid foliar 3445 3397 1151 1L15 306 285 '%-5 12.50
P SEmE 194 0.95 0.32 029 013 009  0.58 030
CD a 5% NS 2.09 0.92 081 037 024  1.68 092
C.V. (%) 1699  7.40 o.48 1048 3T mer s 30

13
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Ascorbic acid

Ascorbic acid content was also recorded
maximum in soil application treatment of 40 kg Fe50, in
main crop (14.52 mg/100g) and ratoon crop (13.63 my/
100 g), respectively which is similar to fruit size
parameters. Other treatments of zinc and iron both in soil
application and foliar application also resulted in increased
ascorbic acid content in brinjal fruits in main crop as well
as in ratoon crop significantly (Table 2). It might be
because of better vegetative growth, more availability of
metabolites for ascorbic acid synthesis and accelerated
activity of ascorbic acid oxidase enzyme due to improved
in zinc and iron. The positive response of increased
ascorbic acid content in fruits by application of zinc and
iron has also been reported by Singh and Tewari (1993) in
onion, Ravichandran ef al. (1995} in brinjal and Dube ef
al. (2003} in tomato.
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To study the effect of plant growth regulators and
urea on flowering, fruiting and yield of custard apple
(Annona squamosa.L.) cv. Sindhan '
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Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar.
- Dist. Banaskantha, Gujarat

Ahstract

The experiment was laid out in Randomized Block Design (RBD) with three replications at Horticulture Instructional
Farm, Department of Horticulture, C. P. College of Agriculture, Sardarkrushinagar Dantiwada Agricultural University,
Sardarkrushinagar, Dist. Banaskantha, Gujarat during the year 2005 and 2006. The experiment involved fourteen treatments
comprising of three levels each of NAA and GA, (50 ppm, 100 ppm and 150 ppm) alone and their combinations with 2 %
Urea, 2 % Urea alone and Control. Seventeen years old custard apple plants of uniform growth and size were selected.
Plants were planted at distance of 6 m x 6 m, The experimental findings revealed the effectiveness of plant growth regulators
and urea on flowering, fruiting and yield of custard applé as compared to control. The result indicated that the significantly
minimum number of days was taken for flowering and fruit ripening were recorded with combined application of NAA 150
ppm + Urea 2 % during both the years and in pooled data. The combined application of GA, 50 ppm + Urea 2 % treatment
recorded significantly maximum hermaphrodite flower, more rate of fruit development, fruit size (7.31 cm and 7.75 cm),
number of pickings of fruit (6.42), average number of fruits per tree (194.38), average fruit weight (216.93 g), fruit yield
per tree (40.26 Kg), fruit yield per hectare (11182.49 Kg) and less number of rudimentary flowers during both the years
and in pooled dara.

j({r}} words: Custard apple, Plant Growth Regulators, flowering, fruiting.

Introduction season. The setting of fruits early in the season is important

Custard apple have greenish yellow flowers arise I_JECE_USE,I irm:n ature fruit in stead‘ of developing become
at an extra axillary position, usually in clusters and rarely inedible in winter season and turn into stone {Hayes, 1957).
solitary. Six petals are in two whorls, the outer petals are E.nﬂugh flowers are born but the poor fruit set causes low
thick, linear and rounded at the apex while inner ones are yield. Only one to eight per cent fruit set has I:-;:n?n reported
minute, ovale or obovate and keeled on the outside. The under natural conditions. Custard apple fruits usual_]y.
flower has numerous stamens and carpels. The fruit is mature in about four munths_frum the time of anr‘he_s_ls.
composed of loosely cohering carpels forming a squamose Fruits reached halftheir final size after Ih.e end nf_the initial
or tuberculated surface. It bear hermaphrodite flowers rapid growth phase thcrrcaﬁcr lnt-.tl:mf:dlat: resting pha_a.se
gither sing]}r or in cluster on current season’s grﬂwt]l and of four weeks and attain the Ifl]l] size and I‘ﬂﬂh{l‘ﬂ* during
rarely on old wood (Nakasone and Paull, 1998). Flowers the final growth phase. The skin ﬁ:ﬂ]nlur turns to light green
have thick sepals and petals, numerous ovaries, short styles, which was due to gradulal de'-'f'"TIW in chlorophyll 4 and
sessile stigmas, one or more ovules in each cell, small chlorophyll E:;cum:trntralmn? during the last seven v.:eeks
embryo and carpels united into a large fleshy fruit. The of development. The harvesting 03‘" l:ustarjﬂ apple continues
flowering period of custard apple is very long commencing up to December: the peak pﬂ_l‘li]d being D-::t-:flher ;1!1d
from March — April continue up to July — August. Flower November. The light green ﬁ:u_ﬁ Fnln_ur, ye!luwmh whlfc
beings to appear in spring, yet no fruit set occurs during colour between carpels and initiatin :.::F::Irac!ﬂng of the skfn
the entire spring and summer. It commences only in the between the carpels are three maturity indices adopted in
rainy season, leaving little period for the on set of winter custard apple.
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Auxin promotes elongation and growth of stem
and roots and enlargement of many fruits by snmulallljg
cell wall to stretch in mare than one direction. ,Iﬁ.uxln
promotes cell division in vascular combination in the
growing season through movement of 1AA I"rpm Ilhﬂ
developing shoot buds. GA, is most thoroughly slludlt:d
gibberellin. The major sites of gibberellin production in
plants are embryos, roots and young leaves near the shoot
tip. immature fruits, seeds and tissues are good source.
Nitrogen is chief promoter of plant growth. It imparts green
colour to leaves and stem and enable them for efficient
photosynthesis. Nitrogen is constituent of amino acids and
it is important for the synthesis of several proteins.

Materials and methods

The experiment involved three levels each of
higher concentration of NAA and GA, (50, 100 and 150
ppm) with urea and without urca 2 % were taken to find
out their influence on flowering of custard apple at
Horticulture Instructional Farm, Department of
Horticulture, Chimanbhai Patel College of Agriculture,
Sardarkrushinagar Dantiwada Agricultural University,
Sardarkrushinagar, Dist: Banaskantha, Gujarat during crop
season of the year 2005 and 2006. Seventeen year old
custard apple orchard uniform in growth and size which
were planted at the distance of 6 x 6 meters. All the plants
were subjected to uniform application of cultural practices
like irrigation, weeding and fertilizer etc. Sindhan variety
of custard apple was taken under investigation as this
variety is promising one and most of cultivators of North
Gujarat regions are growing extensively. The experimental
field was loamy sand in texture and good drainage property.
Randomized Block Design (RBD) was adopted with three
replication and two plant in each replication. Farm Yard
Manure was applied at the rate of 50 Kg to each plants
uniformly, while chemical fertilizers were applied at the
rate of 250 g : 125 g : 125 g NPK/plant'year. Three
irrigation were given during experimentation,

Three level of NAA and GA, were sprayed singly
and combined with urea and thus fourteen number of
treatment combinations were T,~NAAS50 ppm, T,—-NAA
100 ppm,  T,- NAA 150 ppm, T,- GA, 50 ppm, T,-
GA, 100 ppm, T, -~ GA, 150 ppm, T,— Urea 2 %, T, -
NAA 50 ppm + Urea 2 %, T,— NAA 100 ppm + Urea 2 %,
T,,— NAA 150 ppm + Urea 2 %, L G.ﬁ;} 50 ppm +
Urea2 %, T ;- GA, 100 ppm + Urea 2 %, T,-GA, 150
ppm + Urea 2 %, T, — Control.

Result and discuss

Effect of NAA and NAA with urea :
The foliar application of NAA with 2 % Urea
and NAA alone with all its concentration gave most
promising results by decreasing the number of days taken
to flowering afier spray in custard apple during both the
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year of experimentation. The number of days taken for
Aowering significantly decreased by NAA |50 PPM wit
2 % urea followed by NAA 150 ppm during the years of
experimentation. The application quNm}can be aceelerare
to synthesis and promote to auxins which Preventing th,
formation of Elbsr:iﬁslnnl !a}rer possibly through p,
inhibition of enzymatic activity such as pectinase, celluloge
and polygalactauronase. This findings are in conform;
with the results of Singh A. R. (1971} in Mango ang Khan
et al. (1974) in Litchi.

’ The higher concentration of NAA with 29 Ureg
and NAA alone were found beneficial for reduction i time
taken to fruit ripening. The significantly minimum time
for fruit ripening was recorded under the treatment NAA
150 ppm + Urea 2 % (T, ) and the maximum under GA]
150 ppm during both the years and pooled data of g
years. The results of present study are in accordance with
the finding of Maurya et a/. (1973) in Mango and Khan ¢
al. (1974} in Litchi.

_ The higher concentration of NAA 150 ppm with
2 % urea and NAA alone recorded more percentage of
hermaphrodite flowers during both the years and in pooled
oftwo years. [t might be due to the fact that auxin prevents
abscission and facilitates the ovary to remain attached with .
the shoot. The flower drop was thus reduced due to NAA
application as compared to other application. The
increased fruit set due to NAA could be attributed to the
fact that auxin is involved in the growth of a ovary into
fruit and its adequate quantity is necessary for fruit to set.
Similar results due to application of NAA were reported
by Singh ef al. (1991) in Mango and Bhati and Yadav
{2003) in Ber.

The per cent rudimentary flowers decreased with
all the levels of NAA and NAA with 2 % urea in custard
apple. The minimum rudimentary flower were recorded
under NAA 150 ppm + Urea 2 % (T,). It might be due to
the reason that NAA spray was probably might have forced
profuse flowering. It seems to have helped to increase the
fruit set either by improving pollen germination or by
helping the growth of pollen tubes and thus, facilitates
timely fertilization before the stigma looses its receptivity
or the style becomes non-functional.

The maximum fruit diameter was recorded u"dcr.
higher concentration of NAA with 2 % urea and NAA
alone. The maximum fruit diameter was obtained under
NAA 150 ppm + Urea 2 % (T,) NAAisa synthetic a!.l.‘f“"-
and auxins are known for their growth promoting activity
in plant tissue through RNA and protein synthesis- The
resulls are in agreement with those of Sharma et al. (1987)
Banker and Prashad (1990) and Singh er al. (2001 )in Ber:

The mature fruit size and weight was increase
With concentration of NAA, amongst them NAA 150 ppm
With 2 % urea and NAA alone were found to be th_z
superior. An increase in fruit size (length and w:dthJ;
caused mainly by cell division and cell elongation. Hences
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probably auxins positively help in fruit growth and
increased frull size as well as weight. Ultimately, increascd
fruit yield which is due 1o increase in vield contributing

- factors such as fruil sel, weight and size. The findings are

supported by Bankar and Prashad (1990). Singh e aof.
{2001} and Bhati and Yadav (2003) in Ber.

Effect of GA, and GA, with urea

Among the various trealments, the dala on number
of days taken for flowering after [irsl spray were
significantly influenced by all the concentrations of GA,
and the combination of GA_ with 2 % urea. It was found
that the application of GA, 50 ppm + 2 % urea (T, ook
significantly more number of days for flowering during
both the years, The more days of flowering duration
increased the more number of fruit set due to stimulation
of endogenous NAA, So, the hermaphrodite flowers lorced
to set as fruit which ultimately increases the number of
fruit per tree. Similar results were obtained by Khan et af.
{1974) in Litchi, Kumar et af. {1975} in Lime and Ahmad
and Zargar (2003) in Grape.

The lower concentration of GA, with 2 % Urea
and GA, alone were found beneficial for percent
hermaphrodite flowers forced to set as fruit which
ultimately increases the number of fruit per trec and
reduction in percent rudimentary Nowers during both the
years. GA, 50 ppm + Urea 2 % (T, ) treatment give
significantly maximum percent hermaphrodite Mowers and
minimum percent rudimentary flowers during both the
vears and in pooled data. :

The rate of fruit development was significantly
increased over control with the application of GA, alone
with all concentrations during experimental year. The
significantly highest fruit development was observed under
GA, 50 ppm + Urea 2 % (T, ) during both the years of
experimentation. It might be due to the growth of fruit is
largely a result of cell division and cell elongation,
Gibberellin's is known for its important role in cell
elongation and cell division therefore, is responsible lor
an increase in fruit development, The findings are
supported by results of Banker and Prashad { 1990) in Ber,
Sharma et af. (2005) in Litchi and Kaur et al. (2000) in
Kinnow Mandarin.

The data indicated that the significontly maximum
fruit length and width were obtained under treatmem GA |
50 ppm ¢ Urea 2 %. The superiority off GA | over NAA
treatments mizh be due o the Taet the increase in il
size (length and width) is chiefly because of increase in
the volume of cells in the mesocarp and only partially due

to cell division. The exogenous application of gibberellins .

might have stimulated cell division and cell clongation.
Consequently, rate of growth and development of fruit was
enhanced resulting in larger size of fruits. The findings
are in agreement with Ray ef af. (1991) in Litchi and Rani
and Brahmachari (2004) in Kinnow mandarin.
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Al the treatments signilicantly increased number
ol pickings of custard apple ev. Sindhan, However, the
signilicant increase in number of pickings was recorded
with all the levels ol GA . The treatment of GA 50 ppm +
Urea 2 % recorded signilicantly more pickings during both
the year of experimentation. I might be due w the fact
that gibberellins has an effect on cell elongation which
ultimately results in bigger size of froit and increasing
fMowering period and more number of fruit set and required
more days of maturity. The findings are in conformity with
results of Chundawat and Singh {1980} in Phalsa and
Parmar and Chundawat {1984} in Banana.

The application of GA, with 2 % urea and GA,
alane with all concentrations significantly increased
number of fruils carried up to maturity which were also
statistically superior over the control. The exogenous
application of gibberellins in the present experiment might
have kept the protein synthesis in an active state and
allowed the fruit to continue growth for longer period and
thus delayed the maturity. This prolonged growth in
aibberellin’s treatment has also resulted in higger sized
fruits. These resulls are in consonance with those already
reported on the clfect of NAA by earlier workers such as
Chundawat and Singh (1980) in Phalsa, Parmar and
Clundawat (1984) in Banana and Ahmad and Zargar
(2005} in Grape.

The data also showed general superiority of GA,
over NAA as revealed by significantly higher fruit weight
under GA, 50 ppm + Urea 2 % as compared to the
respective MAA treatments, 1t is well established that
gibberellins bring about certain metabolic changes which
are relected through increased weight of fruit. The fruit
weight was major yield attributing parameters whiclrwas
significantly increased with the application of GA, with 2
% uren and treatment of GA | alone in the present studies.
GA S0 ppm -+ 2% Urea pave significantly maximum fruit
weight as compared to control and all the other treatments
during both the year ol experimentation and in pooled of
two years. The similar resulis were recorded by Ahmad
and Zargar (2005) in Grape and Sharma ef af (2005} in
Litchi.

In this investigation, GA | with 2 % urea as well
as alone produced significanily the highest fruil yield per
tree ol custard apple than other treatments during both the
vear of experimentation, The highest vield of custard apple
wis obtained Trom GA, 50 ppm + Urea 2 % in comparison
o ather treatments and also in contral. Gibberellins play
a important rele in cell elongation and cell division.
Therelore, it is responsible for increase in fruit size (length
and widih) as well as fruit weight. An increase in yield
would be attributable to the reduction in Mower drop and
also better fruit prowth, which was contributed to an overall
increase in yiell. The results are in conformity with the
findings ol Parmar and Chundawat {1984 in Banana.



Table 1. Effect of plant growth regulators n
taken to fruit ripening of custard apple ev. Sindhan
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and wrea on number of days 1aken for flowering after first spray and days

Number of days taken for lowering after first

Days taken to fruit ripening

Treatment
spray
Y ear-2005 Year-2006 Pooled Year-20035 Year-2006 Pooled
T, 7545 73.78 7461 78.81 80.21 7951
i 7155 67.50 £9.53 77.45 78.06 77.76
T: 68.15 65.15 66.65 75.63 76.14 75.89
T; 80.06 7775 78.91 85.81 86.68 86.25
Ts 83.77 B1.08 . 82.43 89.43 90.32 89.87
T, 84.59 81.40 82.99 00.68 91.03 90.85
T: 7701 75.72 76.37 84.12 84,98 84.55.
T 7425 - 7095 72.60 79.30 79.42 79.36
Ty 7287 68.53 70.70 76.58 T7.14 76.86
Ty 6648 63.50 64.99 73.32 74.05 73.69
Tu 78.79 7730 78.05 85.18 85.79 8549
Ti» 8144 78.99 80.22 86.45 87.30 B6.88
T 8247 80.92 81.69 87.66 88.59 88.13
Ths 7776 76.28 77.02 84,34 85.01 84.68
S.Em+ 31.64 4.12 247 367 372 2.H4
C.D.at5% 10.58 1198 098 10.67 10.81 - 6.63
Yearx Treatment (Y x T) Interaction:
S.Em. + - - 3.80 s % 3.69
C.Dat5% - - NS - 2 NS
CV.% 8.21 0.62 892 Tl 7.74 - 1.72

Table 2. Effect of plant growth regulators and wrea on percent hermaphrodite flowers and rudimentary flowers of

custard apple cv. Sindhan

Percent rudimentary flowers

Treatment Percent hermaphrodite flowers
Y ear-2005 Year-2006 Pooled Year-2003 Year-2006 Pooled
T; 1454 16.69 15.61 85.46 83.31 84.30
T 1526 17.89 16.58 84.74 82.11 - §342
g o 16.51 19.07 17.79 83.49 80.93 8221
T, 27.79 3LI0 29,44 72.21 68.90 70.56
Ts 2546 2792 26.69 74.54 - 72.08 7331
Te 19.38 2227 20.80 80.62 iy e 79.20
T+ 1225 14.93 13.59 87.75 85.07 8641
T 13.68 16.07 14.88 86.32 83.93 85.13
To 16.86 19.99 18.43 83.14 £0.01 81.57
Ta 17.59 21.02 19.30 82.41 78.98 80.70
T 2927 33.79 31.53 70.73 66.21 6847
T 2385 25.84 24.84 76.15 74,61 75.16
Tia 2048 23492 22,20 79.52 76,08 77.80
. T 11.56 1297 12,26 88.44 87.03 87.74
S Em + 3.77 4.2 254 317 421 2.54
C.D.at5% 1098 12.25 7.17 10.97 12.25 7.20
Yearx Treatment (Y x T) Interaction:
S Em. + - - 4,00 - - 4.00
C.D.at5% - - NS - . NS
C.V.% 34.6] 33.68 34.16 8.06 932 8.69
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Table 3 . Effect o Mplant growth regulators and urea on rate of fruit development (diameter) of custard apple

cv. Sindhan

Treatment Rate of fruit development (diameter) (cm)
0 days 60 days Attime ofharvesting
Y ear Year Pooled Year Year Pooled  Year Year Pooled
2005 2006 2005 2006 2005 2006

T, 4,83 4.79 4.8] 5.56 5.52 5.54 6.76 6.73 6.75
T, 4.93 4.89 4,91 5.62 5.600 561 6.88 6.87 6.87
Ty 5.08 5.05 5.07 5.77 373 5.75 6.99 (.99 6.99
Ty 5.712 571 5.71 6:71 .68 6,70 7.7 161 7.66
Ts 5.60 5.56 5.58 6.61 6.56 6.58 738 7.34 7.36
Ts 53 5,30 5.31 6.26 6.20 6.23 730 1.26 T.28
Ty 4.61 4,57 4.59 5,45 542 543 6.57 6.55 656
Ts 4.71 4.67 4.69 5.5] 548 5.49 6.69 6.66 668
Ty 517 5.13 5.15 5.80 508 5.80 .17 7.14 7.15
Tys 5.24 522 5.23 6.1 6.08 6,10 723 720 721
Tui 591 5.89 5.90 6,78 0.74 6.76 777 793 T.75 -
{ 5.58 5.54 5,56 6.51 6.46 648 758 155 7.57
LY 5.34 5.32 5.33 6.37 632 635 749 737 743
LT 4.51 4.47 4,49 5.39 531 535 6.55 6.53 6.54

S.Emt 0.22 0.22 0.14 0.22 022 0.14 027 026 0.17

C.D.at5% 0.65 0.64 0.40 0.64 0.64 0.39 0.78 076 048

Yearx Treatment (Y x T) Interaction:

S Em.+ - - 022 - - 022 - = 0.27

C.D.at5% - = NS . - NS - - NS

C. V. % 7.45 740 743 6,28 6.35 631 6.54 6.35 6.45

Table 4 . Effect o fplat growth regulators and urea on fruit size and number of pickings of custard apple cv. Sindhan

Treatment Fruit length {em) Fruit width {em) Number of pickings
Year Year  Pooled Year Year Pooled Year Year Pooled
2005 2006 2005 2006 2005 2006

T, 639 6.36 6.37 6.76 6.73 6.75 517 183 5.00
Ty 048 B.45 6.47 6.88 6.87 6.87 333 5.00 5.17
T, 6.57 6.54 6.56 6.99 6.99 6.99 533 5.00 5.17
Ta 7.16 7.13 7.14 1.71 7.61 7.66 65.33 S 617 6.25
T, 7.07 7.02 7.04 7.38 7.34 7.36 6.17 3.83 6,00
T 6.80 6.76 6.78 7.30 7.26 7.28 367 5.67 5.67
T, 6.26 622 6.24 6.57 - 6.55 6.50 500 4.67 4,83
Ta 6.30 627 6.29 .69 6.66 6.68 5.17 4,83 5.00
T, 0.65 6.62 6.64 717 7.14 A b 5.50 533 5.42
T 6.72 6.71 6.72 23 7.20 1.21 5.50 5.50 5.50
Ty 133 729 7.31 1.77 1.73 7.75 6.50 633 6.42
Tz 6.97 6.94 6.96 7.58 7.55 7.57 6.00 583 5.92
Ty 6.86 6.81 6.84 749 71.37 7.43 5.83 5.50 5.67
T 6.16 6.14 6.15 .55 6.53 .54 4.83 4.50 4,67

S.Em+ 0.24 024 Q.15 0.27 0.26 017 035 039 0.24

CD.at5% 0.71 0.69 0.43 0.7% 0.76 .48 1.02 1.13 0.67

Y x T Interaction

5.Em. + - 0.24 - 0.27 - - 0.37

CD.at5% . - NS - - NS - - NS

C.V.% 6.32 6.14 6.23 .54 6.35 6.45 10.82 12.59 11.70
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Table 5. Effect of plat growth regulators and urea on number of fruits per tree and average fruit weight (g) of

custard apple cv. Sindhan
Number of fruits per tree

Average fruit weight () ~— — —

Treatment Year 2005 Year 2006 Pooled Year 20035 Year 2006 P_ﬂﬂlﬁd ;
T 14777 144.10 145,94 189,48 182.58 186,05
T 15029 146.73 148.51 193.24 186.48 189.8
T; 155.87 152.50 154.19 194.44 188.94 19].60
T 19191 187.11 189.51 214,59 210,11 212,35
T, 18641 180.04 183.23 21338 210.03 2.7
Te 16746 163.08 165.27 199,65 195,16 . 197.4]
T, 14227 138.99 140.63 183.8] 178,90 181.40
Te 145.21 142.60 143.90 187.08 180,33 183.71
T, 158.52 154.07 156.30 195.59 180,14 192,36
Tio 162.10 157.70 159,90 198.52 190,79 194,65
: 196.73 192.02 194.38 21882 215.03 216.93
Tis 18241 177.43 179.92 20897 204,83 206.90
T . 174.79 170.28 172.54 20147 196.56 199.m
Tis 140.15 136.59 138.37 182,63 178,83 180,73

S.Em+ 6.26 5.82 183 . 6.75 7.79 4.62

CD.at5% 18.19 16.93 10.86 19,63 22.63 13.11

Y x T Interaction '

S.Em. - - - 6.04 - - 7,20

C.D.at5% - . NS u - N8

C.V.% 6.59 6.29 - 6.45 5.89 607 6.44

Table 6. Effect ofplat growth regulators and urea on fruit yield per tree (kg) and fruit yield per hectare (kg) of
custard apple cv. Sindhan

Frutt yield per tree (kg) Fruit yield perheclare (kg)

Treatment Year 2005 Year 2006 Pooled Y ear 2005 Y ear 2006 ~ Pooled
T, 30.34 3011 3022 8427.82 8363.60 839571

T 30.86 30.66 30.76 8571.54 8515,85 854370

? 32.00 31.86 31.93 8889.79 8851.12 887045

s 39.40 39.10 3925 10945.27 10859.85 10902,56

T, 3827 3762 3795 1063158 1 0449,52 10540.55

T, 34.38 34.07 3423 9550.61 9464.98 9507,80

T; 2921 29.04 29.13 8114.32 8067.02 8090,67

? 29.81 29.79 29.80 8281.62 8276.15 8278.89

& 32.55 32.19 3237 0041.11 §042.25 BoO] 68

T 3328 . 3295 33.12 924529 9152,73 0199,01

111 ;gi: 40.12 4026 1122036 11144,63 I 118249

o i ;;g; 3726 10403 .45 10297.65 10350.55

T” 1-5-_?3 o 35.73 GU6E. 86 O882.86 0025 6

- :_4 -I .:EH -|3~25_;4 2{}3 _?';‘3 799322 7927.34 T960.28

C.D. a1 5% 3.73 3.54 2.25 ]31353%?? 8 ol ; I';',?I?

.Y x T Interaction ' i Ll
S.Em. £ 2 - ). 25 ‘ 52
C.D. at 5% . ; NS ; 3473'5 )
C.V.% 6.59 2 ; :

6.29 6.45 6.59 629 645
Effect of urea
‘ The treatment of 2 % urea gave superior results :;:ft::;rfa“ the supply of some hormones to the g ‘::':
in respect of number of days.takcn to flowering after first of C: N o _'-Edu“ abscission, probably auxins, The e/¢
spray, percent hermaphrodite and rudimentary flower OFC : Nratio on growth and fruitfulness are anl!dﬂd by
during both the years of experimentation and in pooled of !ts effect on abscission. The foliage is also thought 0 |
two years data. It might be due to the nitrogen application seat of auxin production needed for many physiologid

activities, The findings are in conformity with findings of

il i‘li - 20
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Chundawat and Singh (1980) in Phalsa and Parmar and
Chundawat (1984} in Banana,

The rate of frui development increased with 2
% urea during both the years of experimentation but it
failed 1o reach the level of significance. The foliar
application of urea attributes proper supplementation of
nutrients thereby it increases the efficiency of metabolic
pracesses of the various parts of tree including fruit and
provides praper development (Singh, A. R.. 1977). The
findings are n agreement with results of Singh et al. (1991)
in Mango.

The treatment of 2 % urea gave superior results
in respect of days taken to fruif ripening during both the
years of experimentation and in pooled of two years data.
The fruit carried up ta the maturity in urea were higher
thap control during both the years but failed to reach the
level af significance. The urea 2 % gave more mature frujt
over contral. The findings are supported by Malik et ai.
(2000) in Kinnow. : i = e

The fruit size and wejght was not statjstically

significant with treatment of urea. The increase in fruit
size and weight might be due tg foliar feeding of nutrients
and consequently rapid fryit development caysed easy
availapility of nufrients to the plants. The findings are in
copfarmity with results of Singh er al. (1991) in Mango.
The incrggsing yield with 2 % urea was recorded
under present investigation during both the years and yield
attributing parameters |ike more number of pickings,
number of fruits per tree, average weight of fruit, fruit
due to the fagt that nitrogen is an important constjtuent of
prateplasm and it is helpful in chlorophyll synthesis which
increased photosynthetic activity of |eaves and
cansequently the yjeld. Yield is also affected by reduction
of flawer drop and alsq better fruit growth. The findings
are in accordance with results of Singh ef @/, (1991} in
Mange and Malik ¢/ al. (2000) in Kinnow.
 The effect of urea on number of pickings was
nen- significant during hoth the years and in pooled of
wao year data, 1t might be due to the reason that urga is a
nitrogenous fertilizer and is known for its growth
promating activity in plant tissues.
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Abstract

Horticultural and morphological studies among twelve genotypes of Indian bean were made ]f‘D'T growtrh. Pﬂd
quality and vield contributing characters under arid environment to select desirable types for commercial ijplurtatmn_
Significant variation in all the important characters was observed in the genotypes especially for days to first pls;‘_king. pmlis
per plant. pod yield per plant, fresh weight, length and width of pod and these characters are of great significance in
redesigning the plant architecture of the genotype having higher early yield with better quality pods. The genotypes AHDB-
16 (818.0 2). AHDB-15 (707.1 g), AHDB- 3 (698.3 g) and AHDB-7 (147.7 g) were found to be promising on the basis of
important traits like plant type, fruiting, quality of pod and yield under arid conditions.

Key word: Indian bean, Lublab purpurens, arid environment.-

Introduction ' Materials and methods
Indian bean or sem (Lablab purpureus) is The experimental material for the study
adapted to a wide range of climatic conditions and also comprised of twelve-indigenous Indian bean genotypes
has ability to tolerate the extremes of temperature and collected from tribal areas of Rajasthan and Gujarat, These
drought conditions. It is growth for tender pods and genotypes were evaluated during 2000-2001 and 200]-
immature and mature seeds: In western parts of India 2002 as a rainy-winter season crop at Central Institute for
particularly in tribal areas of Rajasthan and Gujarat it is . Arid Horticulture, Bikaner, The agro-climate of Bikaner
* being cultivated as a rescue vegetable crop under rainfed is characterized by extremes of temperature (as low as
situations. In these areas, farmers generally grow perennial I°C in winter and'as high as 48°C in summer), low rainfall
and vine type landraces having low harvest index. In spite (250-350 mm) in few spells from July to September, high
of the potentials for crop diversification under drought vapour pressure deficit, intense solar radiation and high

conditions, suitable cultivars have not yet been developed wind velocity besides poor soil fertility and water holding

for arid and semi-arid arcas. Its current status as a minor capacity. For the experiment, a spacing of 1.5 m was kept
legume vegetable is due to its underexploitation (Samadia between the rows and 3.0 m long channels were made for
et ul., 2002). The present need is to develop early maturing six plants per genotype which were replicated three times,
and high yielding genotypes with better pod quality Thorny twigs support in between wires on iron poles were
attributes. Preliminary identification of desirable genotypes provided for supporting vining plants. The crop was grown

can be done based on characters |ike days to first picking,
number of pods per plant, pod yield per plant and pod
quality (Singh er af., 1085: Chattopadhyay er af,, 1996
and pan ef al., 2001). Therefore, diverse genotypes
collected indigenously were evaluated for horticultural and
morphological traits and tested for yield potential to
identify suitable types in Indian bean for the cultivation
under arid and semi-arid environment,

with proper care during both the years (July to February)
for recording the observations. Morphological characters
were recorded on five plants in a genotype whereas 10
pods at tender stage were harvested/plant from the marked
plants of the Eenotype in each replication, Pooled data
were statistically analyzed (Panse and Sukhatme, 1985).

Results and discussion

Data pertaining to various horticultural and
Imnrphnln‘glcal tharacters of twelve genotypes are
Presented in Table | and 2. The plant structure in Indian
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bean is one of the important parameters for the f easibility
of its cconomical cultivation, In the present study, there
were three types of plant structure i e, viny. inter-mediate
and erect. However, most of the BeNOLYREs wWere viny tvpes
having moderate 1o vigorous growth habit except AHDB-
7 (ercet) and AHDB-12 (semi-erect), The plant height
ranged from 0.95 m to 4.12 m. The least inter-nodal length
was measured 5.23 cm in the genotype AHDB-7 and
maximum for AHDB-15(15.33 em). The genotype AHDB-
2 and AHDB-9 showed recordable variation in plant
pigmentation on leaf stalk base, base of primary branches,’
inter-nodal region, base of mid rib of leaflet and tender
pods.

The period of appearance of flowering in the
genotypes ranged from 81.33 to 141.0 days after sowing
{[DAS). Among the genotypes tested. the appearance of
the Nowers was earliest in AHDB-16 (813 3) followed by
AHDB-15 (83.33) and AHDB-7 (85.33). However, one
of the potential genotype AHDB-3 (125 67} was amongst
the late Mowering types. Days taken for first picking is
one of the most important parameters for higher and early
yields especially in beans where pods have to be harvested
at tender stage for vegetable purpose. Under arid and semi
arid conditions of western India short duration genotypes
with early flowering and fruit setting (October to February)
are desirable, This results in higher productivity because
the crop is able to give maximum fruit pickings under
moderate range of climatic conditions during period of
cultivation. In the present study the range of days to first
harvesting varied from 96.33 to 167.67 days. As far as
earliness for first picking is concern, the genotype AHDB-
16 (96.33 days) zave significantly carliest harvest
compared to general mean (105.94 days), The potential
genotypes AHDB-15 and AHDB-T7 were amongst the early
group whereas AHDB-3 (150.6 days) showed laie
harvesting, '

The number of Tower per Noret. pods per Moret,
pads per plant and pod weight are the major characters 1o
asses the vield potential of Indian bean genotype. The
genolype with more number of pods per Noret and per
plant along with early setting and picking should result in
higher and carly production. In the present study, number
of Nower/floret. pods/Noret and pods/plant ranged from
3.4-14.53, 1.16-7.75 and 12.67-116.0, respectively. The
significantly highest flowers/floret was recorded for
AHDB-16 (14.53). The number of pods per floret was
found to maximum in AHDB-7 (7.73) followed by AHDB-
16 {6.66) and AHDB-15 (5.50). The genotype AHDB-16
(116.0) followed by AHDB-15 (107.0), AHDB-12 (82,32)
and AHDB-3 (85.0) produced significantly higher number
of pods per plant than the mean (67.11). Marketable tender
pod yield per plant ranged from 58.0 1o 818.0 ¢ in the
lested genotypes under arid conditions. The genotype
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AHDB-16 (818 ) recorded significantly higher tender pod
yield per plant, which was followed by AHDB-15 (707.6
2) and AHDB-3 (698.3). However. the genotype AHDB-
7 produces only 147.7 ¢ tender pod per plant have also
better scope for its utilization owing to erect plant growth
habit which does not required any suppart for the
cultivation in open fields. Although. the pods of this early
fruit setting senotype are smaller but the number of seeds!
pod (4.13) and tender seed weight per pod (1.25 g) are
equally better and comparable with other genotypes.
The physical characteristics of tender pods/seeds
are very important deciding parameters of a genotype for

its palatable acceptability, quality and yield. In the present

study wide variations were observed for fresh pod colour
(dark green, green, light green to whitish green), pod shape
(sickle and slightly sickle or curved and straight) and
texture at marketable stage (smooth and rough or glossy
and dull). Among the high yielding genotypes, in order of
physical characters and acceptable quality of pods are
AHDB-3, AHDB-16, AHDB-15, AHDB-17 and AHDB-
18. Weight of tender fresh pod varied from 1.84 to 8.47
with amean 5.77 g/pod. The range for length and width of
pod were from 4.15 10 13.55 cm and 0.72 o 2.50 cm.
respectively. The genotypes possessing better pod quality
traits, i. e. AHDB-3, AHDB-16, AHDB-15 and AHDB-14
have desirable pod characters (which require for higher
vields and acceptability)) like weight, length and width of
the pods at tender stage. The weight, length and width of
pod and number of seeds per pod in high yielding
genotypes were in AHDB-16 (7.09, 9.67, 1.70 and 5.11}).
AHDB-15(6.54,9.24, 1.74 and 5.03)and AHDB-3 (8.47,"
13.55,0.98 and 5.03), respectively. The genotype AHDB-
7 (erect type) possessing desirable character for the
cultivation without support produces smaller sized pods
ol 1.84 g in weight, 4.15 em in length, 0.75 em in width
and 4,13 seeds per pod.

In the present study, the penolypes emerging out
superior on the basis of mean values for pod yicld and
quality contributing traits and also potentialities for
successful cultivation under extremes of arid
environmental conditions are AHDB-16. AHDB-15.
AHDB-3 and AHDB-T respectively. 1 to 4 in order of
merit. Amang viny types ANDB-16 and AHDB-15 are
early whereas AHDB-3 is late bearer and produces
excellent quality pods. The erect and carly maturing
cenotype AHDB-7 is equally potential even with smaller
sized pods, since in this genotype the total pod yield could
be compensated by more number of plants per unit area in
the field resulting in to higher early yields.
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Influence of inorganic fertilizers, organic manures and bio-
fertilizers on quality of winter season guava (Psidium guajavg
L.) cultivar “L-49” grown under system of HDP.

Virendra Singh, L.K. Dashora, K.M. Karetha, K.B. Shuklaand P. Singh
Department of Horticulture, Rajasthan College of Agriculture, M.P.UA.T., Udaipur-313 0]
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Abstract

Eighteen-year-old plants of guava cv. ‘L-49" were subjected to various treatments comprising organic manures,
inorganic fertilizers and PSR i.e., 100, 50 and 25 per cent of recommended dose of NPK, FYM @ 75 kg per plant,
vermicompost @ [0 kg per plant, neemcake (@ 5 kg per plant, PSB @ 20 g per plant. In this way, total 14 treatments were
used in the present study. The results revealed that all the treatments had significantly increased the quality of fruits over
absolute control. Further, the application of organic manures was found significantly superior over 100 per cent recommended
dose of NPK. Among the different organic manures used in the present study, the application of vermicompost @ 10 kg per plant
significantly improved fruit quality in terms of TSS (14.75 %) , acidity (0.434%), ascorbic acid (207.4 mg/100 g pulp) and TSS
-acid ratio (34.71) as compared to FYM (@ 75 kg per plant and neemcake (@ S kg per plant treatment. Among the different levels
of recommended dose of NPK, the application of 50 per cent recommended dose of NPK treatment also improve the quality of
fruits as compared to 25 per cent recommended dose of NPK. Similarly, the application of PS5 @ 20 g per plant was found to be
superior with respect to quality of fruits in level of significance.

Key words: Guava, organic and inorganic nutrition, chemical characteristics

Introduction ' Mo. Many of these nutrients are made available by the

Guava is the most important, highly productive, soil depending upon physical and chemical properties.
delicious and nutritive fruit of tropical and sub tropical However, in production system management, which aims
regions. It is a good source of caleium and iron, fair source to achieve targeted vield, required quantity of above
of phosphorus and a rich source of vitamin C and pectin. mineral nutrients are desirable to be supplied. Itis essential
Itis enjoyed both as fresh as well as in processed form. In “that optimum quantity of nurrients is applied with best
north Indian agro-climatic conditions, guava flowers twice sources, at appropriate time, o achicve targeted
in a year i.e., April-May for rainy season crop and then, in production. Of late, the yse of organic manure alang with
Aupust-September for winter season crop. Generally, fruit biofertilizers and inorganic f'eni]-jzerﬁ‘ as a cheap source
yield is more in rainy season crop as compared to winter of available nutrients 1o plants, has resulted in benelicial
season crop, but are poor in quality. During the last 50 effects on growth, yicld and quality of various fruit crops.
years, considerable research has been done in the country Wagh and Mahajan (1985) reported better growth and
on various aspects nfdgu:wa cultivation such as varieties, higher vield in *Sardar® guava receiving N, PO, and K.0
propagation, irrigation, training and pruning etc. 1o at 600, 300 and 300 g per plant, respectively, along with
increase the yield and quality of guava fruits. The 25 kg FYM in Maharashtra conditions. Ram and Rajpul
production of poor quality fruits is a matter of common (2000) recorded the maximum TSS and acidity in guavd
experience. It would therefore be worthwhile to improve cv. ‘Allahbad Safeda’ by application of FYM along with
the productivity of guava by nutrient management. Guava Azotobacter. It can, therefore, conclusively be said that
is reported to develop characteristic deficiency symptoms guava plants responds to integrated nutrient managemen!
with reduced yield in the absence of macro nutrients N, P, under different agro-climatic and soil conditions in respect
K, Ca, Mg, S and the micronutrients Zn, Bo, Mn, Fe, Cu, to yield and qual ity.
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Materials and methods

The studies were carried at Instructional Farm
Department of Horticulture, Rajasthan College n;‘
Agriculture, M.P.U.A.T., Udaipur during two successive
years i.e. 2005-06 and 2006-07 in which 1§ years old guva
plants ol uniform size and growth were selected. In all 56
uniform plants were selected from the guava block (6x3 m
spacing) for this study. The selected plants were moderately
pruned. The experiment comprised of fourteen reatment
combinations consisting of inorganic fertilizers (NPK),
organic manures (FYM, neemcake and vermicompost) and
bio-fertilizer (PSB). The experiments were laid out in a
completely randomized design with fourteen replications.
Result and discussion

The results obtained in present investigation
reveal that the application of inorganic fertilizers, organic
manures and PSB had significantly improved nutritional
quality of guava fruits in terms of TSS, acidity, TSS/acid

Details of the treatiments are as follow:
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followed by the treatment in situ vermiculturin o ([ 50 worms
per plant and 100 percent RDF.

The application of inorganic fertilizer at different
levels also significantly influenced the TSS. acidity and
T'55/acid ratio. The higher TSS content of 15.11 percent
(Table 1) lowest acidity of 0.396 percent (Table 1) and
maxirmum TSS /acid ratio 38.38 (Table 1) were recorded due
to application of 50 percent recommended dose of NPK
treatment. As compared to lowest TSS (13.80 percent)
(Table 1), highest acidity and minimum TSS/acid ratio
(27.97) (Table 1)at 25 percent recommended dose of NPK
treatment. The improvement in fruit quality by an increase
in TSS content of fruits might have been due to beneficial
role of nutrients on the process of photosynthesis which
ultimately led to the accumulation of large amount of
carbohydrates and there by increase TSS content of fruits.
The acidity of guava fruit significantly decreased with the
application of nutrients might be due to increase in sugar

S. No. Treatments Notation
1. Absolute control To
2. Recommended dose of NPK (500:200:500 g/plant) T,
3. FYMT5 kg + 50% recommended NPK (250:100:250 g/plant) LE
4. FYMT75 kg + 50% recommended NPK (250:100:250 giplant) + PSB (20 g/plant) T,
5. FYM75 kg + 25% recommended NPK (125:50:125 g/plant) T.
6. FYMT5 kg + 25% recommended NPK (125:50:125 giplant) + PSB (20 g/plant) T,
7. Neemcake 5 kg + 50% recommended NPK (250: 100:250 g /plani) Ts
8. Meemcake 5 kg + 50% recommended NPK(250:100:250 g /plant) + PSB (20 g/plant) T;
9. Neemcake 5 kg + 25% recommended NPK (125:50:125 g/plant) Ts
10, Neemcake 5 kg + 25% recommended NPK (125:50:125 g/plant) + PSB (20 gfplant) T,
11, Vermicompost 10 kg + 50% recommended NPK(250:100:250 g /plant) Two
12, Vermicompost 10kg+50% recommended NPR(250:100:250 g/plant)+ PSB(20 g/plant) Tu
13. Vermicompost 10 kg + 25% recommended NPK (125:50:125 g/plant) Ti
14. Vermicompost 10 kg + 25% recommended NPK (125:50:125 g/plant) £ PSB (20 g/plant) ) 8

ratio ascorbic acid and sugar content as compared to
control (Table 1). 1t is further evident from the data that
application of organic manure found significantly superior
over inorganic fertilizers treatment. However, among
various organic manure treatments, the application of
vermicompost @ 10 kg per plant was found to be best
treatment as compared to others with respect to nutritional
quality parameters of the fruit. The maximum TSS centent
of 14.75 percent and minimum acidity of 0.434 percent
(Table 1) were recorded due to application of vermicompost
@10 kg per plant reatment, Similarly, this treatment also
exhibited highest TSS /acid ratio of 34.71 (Table 1). The
present results on TSS, acidity and TSS/acid ratio close
accordance with those of Rathore and Dhyani (2005) in
guava, who reported that application of poultry manure +
vermicompost + FYM resulied in enhancement of frun!
quality but has less effect on productivity. Similarly, Athani
etal, (2005) recorded maximum TSS content of fruit with
the application of 75 percent RDF +10 kg vermicompost
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content with the application of nutrients. Wahid et al.
(1991) reported that nitrogen treatments improved fruit
quality by increasing the TSS, sugar, ascorbic acid and
decreasing acidity of fruits. The upsurges in TSS, TS5/
acid and decrease in acidity of guava fruits due to
application of NPK have also been reported by Rathore
and Dhyani (2005) in guava. The results obtained by Mitra
and Bose (1985) in guava are also in accordance with
present findings.

- Similarly, the application of PSB had significantly
increased TSS and TSS/acid ratio and decreased acidity
of fruit The maximum TSS of 14.72 percent (Table 1),
minimum acidity of 0.429 percent (Table 1) and highest
T5S /acid ratio of 35.10 (Table 1) were recorded at the
application of PSB @ 20 g per plant which were
significantly higher than without PSE treatment. The
beneficial effect of PS8 on fruit quality with respect to
TSS and acidity might be due to phosphate solubilising
bacteria that solubilise the insoluble forms of phosphorus
and make them available to the plants, The mechanism of
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stabilization appears to be acid metal reaction and thus
dissolution and chelation of metal and release of
phosphorus. These are also known to produce acids,
vitamins growth promoting substances like [AA, GAJ etc.
which might have improved the quality of fruits (Kashyap
et al., 2004)

The application of organic manure had significantly
increased the ascorbic acid content of the guava fruit (Table
1). Amony the various organic manure treatments the
maximum ascorbic acid (207.4mg/100g pulp) (Table 1)
was recorded for vermicompost @ 10 kg per plant
treatment followed by FYM @ 75 kg per plant (200.8my/
100g pulp) (Table 1). Where as, the minimum ascorbic
acid content of 196.5 mg per 100g pulp (Table 1) was
recorded for neemcake (a5 kg per plant reatment. Similar
beneficial effect of organic manure on vitamin *C’ content
of fruit was recorded by Pereira and Mitra (1999), who
reported higher vitamin *C’ content (130.0mg/100g pulp)
in fruits harvested from the plants receiving only FYM of
30 kg per plant. The present results were in accordance
with the findings of Naik and Babu (2005), Athani et al.
(2003) and Madhavi et al. (2003) in guava cv. *Sardar’.
The highest amount of ascorbic acid (2.6 Img/100ml juice)

was also recorded for vermicompost treated fruits in grape
by Venkatesh et al. (1998).]

However, among the different trearments of inorganic
fertilizer attempted in the present study, the prlitatiun-uf
higher dose of NPK (50% recommended dose of NPK)
resulted higher ascorbic acid content (206.3mg/100g pulp)
(Table 1) as compared to 25 per cent recommended dose
of NPK treatment (196.9mg/100g pulp) (Tabile 1). Uma
Shankar et al. (2002) was recorded higher ascorbic acid
content of guava fruit with the application of NPK at
225p,150g and 150g and 225, 150g and 225g per plant
respectively, Similar results were recorded by Sen and
Chauhan (1983} in guava. Similarly, the maximum gscorbic
acid content of 204.5 mg per 100g pulp (Table |) was
recorded at with PSE treatment (20g/plant) as compared
to minimum (198.8mg/100g pulp) at without PSS
treatment in the present study (Table 1).

The sugar content (reducing, non- reducing and total
sugar) of guava was significantly influenced with the uyse
of different organic manure treatments, The maximum
quantity of reducing sugar of 4.39 per cent (Table 2). non
reducing sugar of 2,95 per cent (Table 2) and total sugar of
7.50 per cent (Table 2) were recorded at vermicompost @
10 kg per plant treatment. Where as, the application of

Tablel. Effect o finorganic fertilizers, organic manures and PSB on TSS, Acidity, TSS /acid ratio and Ascorbic acid

content of guava fruits cv. “L-49".

Treatments Total Acidity  TSS facid Ascorbic acid
soluble (%a) ratio {mg/100 g pulp)
. solids (%)
(A) Absolute control v/'s treatment =
Absolute control 1127 0.664 17.01 166.0
Treatments 14.30 0455 32.35 2002
F il Sig. Sig. Sig. Sig.
(B) Inorganic fertilizers v/s organic manures
100 % Recommended dose of NPK 12.50 0.559 22,41 1833
Organic marures (OM) 1445 0446 . 33.18 2016
Fcal Sig, Sig. Sig. Sig.
(C)  Organic manures
FYM @@ 75 kg/plant 1440 0457 32,39 200.8
Neemcake @ 5 kg/plant (NC) 1421 0.448 3243 196.5
Vermicompost @ 10 kg/plant (VC) 14.75 0434 314.71 2074
SEm = 0.11 0.004 0.39 1.9
CDat 5% 0.30 0.011 1.09 54
(D) Inorpanic fertilizers
50% Recommended dose of NPK 1511 0.396 38.38 206.3
25% Recommended dose of NPK 13.80 0.496 27.97 196.,9
SEm + 0.09 0.003 0.32 1.6
CD at 5% 0.24 0.009 0.89 4.4
(E) PS8
Without PS5 14,19 0.464 31.26 |98.8
With'PSE @ 20 g/plant 1472 0429 35.10 204.5
SEm+ 0.09 0.003 0.32 1.6
CD al 5% 024 0.009 0.89 4.4 —

Sig. = Significant
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neemcake resulted minimum sugar content of fruit.
Venkatesh et al. (1983) also recorded the highest quantity
of 1otal sugar wit the application of vermicompast +25
per cent recommended fertilizer rates in grape. Similar
beneficial effect on sugar content due to vermicomposi
was recorded by Rathore and Dhyani (20035) and Madhavi
et al, (2005) in guava. Similarly, the application of different
levels of recommended dose of fertilizer significantly
influenced the sugar content of guava fruits, The
application of 30 per cent recommended dose of NPK
increased reducing sugar (4.4 1%) (Table 2), non-reducing
sugar (3.01%) (Table 2) and total sugar {7.57 %) (Table
2) content as compared to 23 per cent recommended dose
of NPK treatment. The present results are in accordance
with the findings of Uma Shankar et al. (2002), Kumar et
al. (2005) in guava. The data further reveal that the
application of S8 had significantly affected on reducing,
non-reducing and total sugar content of guava fruit. Where
highest reducing sugar (4.3% %) (Table 2), non-reducing
sugar (2.91 %) (Table 2) and total sugar content (7.45 %)
(Table 2) was recorded at with PSB (@ 20g per plant
treatment as compared to lowest at without PS8 treatment.
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Abstract

A study was carried out in a private orchard in Paschim Midnapore district of West Bengal during the period
2006-2008 to find out the best time for propagation of aonla in nursery and field. Another investigation was also made to
find out the compatibility of seven cultivars of aonla to wedge grafting in nursery, using rootstock of ‘local’ cultivar.
Results indicated that wedge grafting to be the best in nursery propagation as it gave higher success (60 to 70 per cent) for
a longer period (45" August to 25" September) as compare to budding. The growth of the plant was better when operation
was performed in early part of monsoon (i.e., June) in both the cases of budding and grafting. /n-siti propagation of aonla
considered to be the best way for raising orchard as compare to nursery propagation as it resulted highest success (80%)
with better plant growth and suitable time was the last week of June and first week of August. Regarding compatibility of
the cultivars to wedge grafting with local cultivar, NA-10 found to show best result by giving 70% success followed by
BSR-1. Chakaiya and Neelum (50% success). Growth of the grafied plants was good in most of the cultivars.

Key words: Acnla, budding, wedge grafting, nursery, field, Paschimanchal.

poor success in many fruit crops (Ghosh and Tarai, 2005;
Shirel ef af., 2005) and very less report on grafi-
compatibility of various aonla cultivars is available. With
the view to above discussed problem, an propagation
investigation was undertaken to standardize the
propagation package of aonla for Paschimanchal of West
Bengal. The Paschimanchal of West Bengail include the
districts of Paschim Midnapore, Bankura, Purulia,
Birbhum and part of Burdwan where the soil is red and
laterite and reccive low precipitation.

Introduction

For versatile use with nutritive and high medicinal
values, cultivation of aonla has been gaining popularity
mainly in marginal and waste lands where other crops even
many fruit crops are difficult to grow. It is well known
that varietal specification is the foremost task for
commercialization of any crop for a locality. In aonla a
number of varieties have been recommended for various -
agro-climatic zones of India (Ghosh er al., 2003;
Chezhivan and Shanmugasundaram, 2003; Singh er af.,
2003). It is experienced that availability ol sufficient
number of good planting materials of recommended
cultivars is one of the major problem in fruit cultivation
and it is quite true for West Bengal. For production of
suflicient planting materials or raising of sonla orchard in
degraded soil, best time and method of propagation should

Materials and methods

The experiment was conducted in a nursery of
private farm at Jhargram in Paschim Midnapore disiric
of West Bengal during the monsoon period ol 2006 and
2008. The soil in the area of study was Iaterite and climate
be known lor commercial multiplication of the crop as it is dry, sub-tropical in nature. Meteorological data during
is varied from region to region (Patil, 2004; Tewari ef al., the course of study has been presented in Table 1. To
2005; Panchbhai er of., 2006). Incompatibility in grafting - standardize the season for commercial multiplication of

is now considered 1o be one of the common prablems for aonla in nursery, the seedlings of local rootstock were
raised in perforated black polythene packets (25emx 15

cm). Budding and grafting operation was carried out on
one year old rootstock seedlings. using *“NA-10" scion. The
operation was carried out on 10 and 25" dates of each

* Corresponding author’s email:
prolsnghoshiyahoo.co.in
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month of June to October of 2006 and 2007. Ineach time 50
seedlings were used in each case which were replicated
three time in a randomized block design. The budding was
done under open sunlight condition as it was found to be
the best as compare to full or partial shed condition. In
case of erafting, the grafted plants were kept under full
shade for 21 days afier operation and then shilled to open
sunlight. The ploy-cap (pepsi cap) was used to cover the
grafted scion for increasing humidity around the graft-
union. The poly-cap was removed, when scion sprouted
well, which senerally took 8-15 days, Success and plant
growth in budding and grafting were recorded 3 months
after operation,

To know the best time of in-sity propagation in field,
budding was done on one year old rootstock seedlings of
local cultivar, grown in open field condition at a spacing
of 60 cm x 60 cm. The operation was carried out on 10"
and 23" dates of each month of June to October of 2006
and 2007. Fifty seedlings of in-sity grown was patch
budded with scions of NA-10 cultivar of aonla which were
replicated three time in a randomized block design.

Budding success and budling growth was recorded, three’

month after operation.

To know the varietal response to wedge grafting, scions
of seven cultivars viz., Anand-1, BSR-1, Chakaiya,
Kanchan, Krishna, NA-10 and Neelum were grafted on
rootstocks of local cultivar of 12 month old on 25™ August
of 2007 and 2008 under nursery condition. The data on
grafting success and plant growth was taken in both the
vears and average data has been presented in the paper.

Results and discussion

To get maximum success with better plant growth,
information on exact time and method of propagation of
aonla grown in poly packels is paramount importance for
success{ul nursery business in a locality, The results

presented in Table 2, clearly indicated that grafiing gave |

higher success as compare to budding irrespective of time
of operation except on 10™ June and 10" August. Patil
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(2004) from Maharashtra also found wedge grafting wag
better as compared to budding in aonla and the operation
time. mid August was the best followed by July. However,
Tewari et af. (2005) from Jhansi (Uttar Pradesh) reported
that bench grafting with softwood cleft grafting during
February would be the best as it gave 85% success in
seedlings, grown in poly packets in nursery. [t was noted
that 25" August was the best time for nursery propagation
in aonla under present situation as highest success was
noted both in budding (60%) and grafting (70%} at that
time. Higher propagation success during the period of 25
August to 10" September was due to better physiological
condition of scion and rootstock and congenial
atmospheric condition. Singh e/ gl (2003) also observed
highest success in patch budding when performed during
last week of August under Hisar (Haryana) condition. But

under Faizabad (Uttar Pradesh) condition last week of June

reported to be the best (Srivastava e/ al., 2002). ltis cleared
from the discussion that method and time of operation for
gefting maximum success is varied from place to place. It
was further noted that success was low during the period
10" July to 10™ August both in budding and grafiing.
The growth of successful plants in respect of height and
leaf number was more in grafted plants as compared to
budding irrespective of time of operation (Table 2). The
growth of the plant was maximum when operation was
made in June (10“ and 25") followed by 25™ August in
both the cases of budding and grafting and this may be
due to higher atmospheric temperature, that caused more
cell division and enlargement at faster rate.

In West Bengal, aonla has been cultivated mainly in red
and laterite zone (Paschimanchal) where the soil is porus,
low water holding capacity and the zone receives low
precipitation. Raising of orchard in such adverse situation,
with poly packet grown seedlings, may result poor field
establishment due to damage of tap root system. fn-situ
raising of orchard in such peculiar situation is to be real
solution. The data of two years of investigation showed
an encouraging result (Table 2). Highest success (80%)

Table 1. Mereorological data at the experimental site during the period of investipation (Averaze 0f 2006 and 2007).

Time Rainfall Hu. of Temperature ('C) Humidity (%)
(mm) _rainy days Maximum Minimum  7.00 am  2.00 pm

1" June 1o 15" June 126.0 9 40.5 6 920 570
16™ June o 30™ June 498.0 12 34.9 24,7 351{} 29.7
I Julv 1o 15" July 76.6 9 34.8 5.8 88 7 147
16™ July 1031 July 55.0 8 34.8 25.8 89.0 76.0
1" August 1o 15" Augus 5T | 36.1 26.1 93.0 80.3
16" August 1o 31°" August 129.9 10 35.8 25 3 93 7 793
1" Sept. 1o 15™ September 84,1 8 35.7 25.2 90.0 ?5.3
16" Sept. 10 30" September 167.0 8 0.7 24.6 39'4 ']'5.3
I*' October to 15™ October - 5038 4 35.9 71 & 39'3 6[}-{}
16" October o 31" October 0.0 0 35.8 20.8 86.0 53‘3
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Table 2 Effect ofseasonon success of budding and prafting of aonla cv. W A-10 in nurserv and ficld.

. Propagalion in nursery seedlings. raised in polybaps®* Propagation in leld (fn-situ) by
T1n1clnf Budding Grafling budding*
operation | Success | Height Leaf Success | Height Leaf Success § Height Leaf

(%) {cm) num ber {9 ) {em) number (% ) {cm) number

10™ June 40 20 30 a0 24 40 40 27 33
(39.23) {(33.21) (39.23)

25™ June 20 15 20 45 0 60 g0 32 38
(26.57) {(42.13) (63.43)

10" July 10 | 5 20 20 30 40 17 §]
(1RA43) (26.57) (39.23)

25"']|J|}' 0¢0.0) 0 10 12 G0 15 20

. (18.43) (50.77)

10" Aug. 25 2 G 1o 12 14 . BO i3 33

s (30.00) (18.43) (63.43)

257 Aug. &0 11 18 70 22 22 20 4 13
(50.77) (56.79) (26.57)

10" Sept. 40 - 4 B 65 0 22 0(0.00)
(39.23) (53.73)

25™ Sept. 20 I 3 60 10 16 0 (0.00) -
(26.57) (50.77)

10™ Oet. 0 (0.00) - - 40 2 E L 0(0.00) :

(39.20)
c.D. at  6.60 313 3.1 430 4 8 8.0 780 3.2 5.1
5%

* Average of two years, Figures in the brackels arc angular transformed values.

Table 3. Response of different cultivars ofaonla o wéd pe grafting,

Plant growth —3 months after grafting

Ll i Height (cm) Leaf number
Anand-1 10 (18.43 20.0 21.5
BSR-1 30 (45.00) 35.2 26.2 X
Chakama 50 (45.00) 19.0 15.2
Kanchan 15(22.79) 23.0 11.3
Krishna 35(3627) 15.2 11.8
NA-10 70(56.79) ‘24,2 23.2
Neelum 50(45.00) 18.3 17.2
CD. at 5% 4.8 0.8 26

Figures in the brackets are angular transformed values.

with maximum plant growth was achieved in in-sitit when
budding was done on 25" June and 10* August followed
by 25" July (60%). It was very interesting to note that
budding during 25" June to 10" August, which resgﬂted
low success in poly packet grown seedlings, gave hn‘g,her
percentage of success in in-sifu grown seedlings in field.
This reason may be explained from the fact that in-situ
grown seedlings have good tap root system that help to
supply better nutrients and moisture to the stock plant and
thereby improve physiological condition of the plants.
Better physiological status of stock plant of in-siti grown
seedlings, would result better cambium activity and help
to show good success after budding. Dixit ef al. (1996)
from Gujarat also observe higher success with better plant
growth in in-situ patch budded plants as compared to pot-
grown seedlings at the same time of operation. hr—s_:.ru
raising of aonla orchard through patch method of budding
in second week of September has also been advocated by
Kumari er al. (2004) for area extension in Haryana.
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The results of response of aonla cultivars to wedge
grafting on rootstocks of local cultivar have been presented
in Table 3. Maximum budding success of T0% was noted
in NA-10 followed by 50 per cent in BSR-1, Chakaiya and
Neelum. Lowest success (10%) was observed in Anand-1

followed by Kanchan (15%). Good budding success in

cultivars like WA-10, BSR-1, Chakaiya and Meelum may
be due to cambium continuity which is always observed
in compatible graft unions (Ermel er al., 1995). Shete ef
al. (1999) also noted differential budding success of aonla
cultivars on local rootstock under Rahuri (Maharashtra)
condition. Highest plant height (35.2 cm) and maximum
leaf number (26:2) was recorded from cultivar BSR-1
followed by NA-10 having height of 24 cm and leaf number
of23.2, recorded three months after budding. Highest plant
growth in BSR-1 may be due to higher activity of
meristematic tissues which is seemed to be inherent nature
of the cultivar concerned.
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Effect of pruning intensity on fruit yield and quality of guava
(Psidium guajava L.) cv. Sardar

1.8, Brar, Anirudh Thakur® and M. K. Arora
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Abstract

An experi ;
PRI 6.5mpat ;7:;;:’15“??::'::::? S:if :'c::tn—};:ar-lnld guava U’vr'rﬁrr@ grmjaval L) plant_s of cultivar ‘Sardar’ planted
o e Resh weck ofMarbh : 51ty, i?glopal St_a!mn, Bathm_da (Punjab), India. The pruning of plants was
: ch, 2004 with three pruning intensities/levels viz. 15 cm, 30 cm and 45 ¢m from the shoot ti
leaving the unpruned trees as a control. The fruit vield and i : sordied fi aj i
: : yield and quality characters were recorded for both rainy season (RS) and
winter season (WS) crops. It was obser i B 5 :
p ved that the fruit set was significantly higher in pruned trees at 30cm and 45 ¢m
!"-:VE]S 3‘5) Enmparcdﬂm unpruned and lightly pruned trees in WS crop. The maximum number of fruits (430 and 496) and
yield (72.2and 82.3 Kg) per tree were recorded in the plants pruned at 15¢m level followed by unpruned trees in both WS
and RS crops .respec.[we]y. In both crops, the size of fruits was maximum in trees pruned at 45 cm level followed by 15 em-
!ewz] and minimum in unpruned trees. An ascending trend of fruit weight with increase in pruning intensity was observed
1.e. the weight of fruits was recorded approximately 30 percent more (168.0, 168.1, 170.2g and 168.4, 169.8, 172.3g at 15,
30, 45cm pruning intensities for both RS and WS crops respectively as compared to unpruned {130.4 (RS) and 127.2g
(WS)} guavatrees. Total Soluble Solids (TSS) percentage was comparatively more (ranging between 104 to 11.1 and 10.8
to 11.5 in RS and WS crop, respectively) in the fruits of pruned trees and was least (9.7 and 10.2 in RS and WS ::fup,
respectively) in unpruned trees. Although, acidity in fruits taken from all the pruned trees was at par but higher than the
fruits from unpruned trees. The number of seeds in fruits of pruned trees at 15 cm level was si gnificantly higher than fruits
obtained from other pruned trees. On the basis of the present study it may be concluded that guava plants respond positively
to lighter pruning intensities. :

Key words: Guava pruning, quality, yield

Introduction _ pruning intensity for guava. Hence, the present studies were
Pruning helps in maintaining the root to shoot U_ﬂdﬂﬂﬂkﬂﬂ to study the effect of pruning intensity on fruit

ratio and improves fruit yield and quality. When the shoots yield and quality of guava cv. Sardar

are not pruned judiciously, the limited root system is not 1 '

able to meet the nutrient requirements of the top. Extensive Material and methods

The present investigations were conducted during
the year 200405 under the arid —irrigated region of Punjab
state of [ndia. Three pruning intensities viz. 13, 30 and
45c¢m from the shoot tips were compared with no pruning

vegelative growth leads to unfruitfulness therEU_}'
decreasing the yield considerably with sub-optimal fruit
quality. In India, studies have been conducted to

SinQax ize preyag in gan i (D?Iai Staly 2004 Dhatinal in fifteen-year-old grafted plants of guava cv. Sardar, There
and Kaur, 2003 and Gopi Krishan, 1981). Hnwe.\-'er, were three replications, with three trees per replication in
pruning of guava is not yet been undertaken commercially a randomized block design. The percent fruit set was
due to the fact of being an evergreen fruit plant guava recorded one month after anthesis from four tagged shoots
does not extend much growth annually. Judicious pruning by dividing the number of flowers counted on the same
can be useful to make guava trees bear profitable crops branch and multiplied by 100, gave the percent fruit set.
year after year, Guava is one of the major fruit crops of Average fruit weight was calculated by ll:akmg Llhe mean of
the arid irrigated region of North West India. [n this region, - ten randomly selected fully mature fruits. Fruit yield per

tree was calculated by multiplying the number of fruits
with average fruit weight. Observations on the total soluble
solids and acidity were recorded as per the standard

methods (A.0.A.C.,1980)
35

till now no study has been conducted to standardize the
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Results and discussion

Fruit set

Data in Table | shows an increasing trend in per
cent fruit set with an increase in the pruning intensity.
Similar trend was observed in both the seasons. The
unpruned trees have shown minimum fruit set of 62.5 per
cent and 59.8 percent in rainy season (RS) crop and winter
season (WS) crop, respectively. The increase in fruit set
with the pruning intensity as compared to the unpruned
trees indicates that pruning resulted in the production of
new growing points on the pruned trees. Further, it also
reduced flower drop, thus directly increasing the number
of fruits per tree and resulting in higher fruit set. These
results are in line with the findings of Awasthi and Mishra
(1969) in jujube and Arora and Yamdagini (1985) in sweet
lime. In guava, Dalal et al. (2004) have also reported
highest fruit set with heavy pruning. However, the results
are contrary to the findings of Lotter and Lotter (1990)
who found a reduction in fruit set following summer
pruning in guava.

Number of fruits

Present investigation reveals that the number of
fruits was maximum (430 and 496 in both rainy as well as
winter season, respectively) in the trees pruned at 15 em
(Table 1). The number of fruits was reduced significantly
with an increase in pruning intensity (30 cm and 45 cm).
Minimum number of fruits (270 and 403 in RS and WS,
respectively) was found with the highest pruning level of
45 cm. The numbers of fruits in unpruned trees was at par
with 15 cm pruning level in WS but 20 per cent higher in
RS crop. The increase in number of fruits at light pruning
intensity (15 cm) might be due to the optimum balance
between the vegetative and reproductive growth of trees.
The lesser number of fruits per tree with the increase in
pruning intensity may be due to loss of bearing area on
the trees. The present findings regarding the lesser number
of fruits per tree at higher pruning intensities and maximum
numbers of fruit in unpruned tree are in conformity to the
findings of Bajpai ef al. (1973). Similarily, Dalal ef al.
(2004) observed that with an increase in pruning intensity
numbers of fruits per tree were reduced and the yield was
maximum with medium pruning level,

Fruit yield

Substantial increment in yield per tree was
obtained with 15 cm level of pruning (72.24 and 82.31 kg
per tree) followed by 49,60 and 74.14 .K.g, at 30 cm level
in RS and WS, respectively (Table 1). Minimum yield (45.2
kg) in rainy season was obtained with 45 cm pruning level,
In winter season, minimum yield (62.2 kg) was obtained
with unpruned trees. The decline in yield at higher pruning
intensities may be due to the loss of bearing area on the
trees. However, increase in yield at light pruning {15¢cm)
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can be attributed to higher fruit size and weight. The
present findings are in accordance with the findings pf
Dalal er al. (2004) who obtained maximum yield with
medium pruning treatment in guava. Similarly, Bajpai er
al. (1981) observed an increase in yield following light
pruning in guava. Mishra and Pathak (1998) have reported
3.5 times increase in yield with 50 per cent pruning in L-
49 puava. Gopi Krishana (1981) and Manica ef af. (1982)
have found that the fruit yield per tree decreased with an
increase in the severity of pruning in Guava.

Fruit size

A progressive increment In fruit size was observed
with an increase in the pruning intensity (Table 2). The
length and the breadth of the frults abtained from pruned
trees were significantly higher than the fruits from
unpruned trees. Maximum fruit length (7.05 cm both in
RS and WS) was-recorded in trees pruned at 45 cm level
followed by 15 cm level (6.92 and 7.02 cm in RS and WS,
respectively). Similarly, the highest lruit breadth was
obtained with 45 cm pruning intensity (6,70 and 6.55 cm,
for RS and WS, respectively) followed by 7.02 and 6.65
cm at 15 cm level of pruning in RS and WS crops,
respectively. In both the seasons, minimum fruit size was
recorded in unpruned trees, These results may attributed
to the reduction in crop load on pruned trees which resulted
in the diversion of more translocates to the remaining fruits
thereby increasing the fruit size, These results are in line
with the findings of Bajpai er al. (1973) and Lotier and
Lotter (1990}, who also observed an increase in fruit size
with increasing pruning intensities in guava. In a similar
study, Dalal et a/. (2004) reported an increase in individual
fruit size with pruning intensity in guava,

Fruit weight

The fruit weight increased signifiecantly with all
the pruning intensities over control (Table 2), However,
the pruning levels do not show any edge over each other
as far as fruit weight is concerned, The highest frult weight
was recorded (170.2 and 172.3 g In RS and WS,
respectively) from the trees pruned nt 45 cm level, Fruils
obtained from unpruned tress exhlbit minimum fruit weight
of 130.4 and 127.2 g in RS and WS, respectively. The
production of heavier fruits on pruned trees can attributed
to the lesser crop load, higher nutrient supply to the lesser
number of fruits and proper partitioning of translocaies 0
the vegetative and frult growth. Sundarajan and
Muthuswamy (1966) and Bajpai er a, (1973 ) alse obiained
increment in fruit weight with increase In severity of
pruning intensity in guava. Dalal ef al. (2004) I.‘rhll?-iﬂ'ﬂd
maximum fruit weight under medium pruning intensity of
3.0 cm thick shoot from the tip, Dhaliwal and K aur (2003)
obtained highest average fruit weight with pruning intensity
of 30 cm.
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Table 1. Effect of Pruning intensity on fruit yield and quality of guava (Psidium guajava L) cv. Sardar

Pruning Fruit set (%) No. of Fruits/ Tree Yield / Tree
intensity (ke)
(cm)
RS WS RS WS RS WS
0 62.5 59.8 360 495 46.4 62.2
15 64.0 61.2 430 496 72.2 2.3
30 64.9 70.1 296 430 49.6 74.1
45 65.6 71.6 270 403 45.2 69.0
C.D. NS 3.88 14.68 1131 5.53 4.72
{p=0.05)

Table 2. Effect of Pruning intensity on quality characters of guava( Psidium guajava.L) cv. Sardar

Pruning Fruit Size Fruitweight  Seed Number TSS Acidity
mﬁ:j;‘&’ Length (cm) _ Breadth (cm) (8) (%) (*)
: RS WS RS WS RS WS RS WS RS W5 RS WS
0 .70 560 547 520 1304 1272 261 290 9.7 10.2 .25 26
15 6.92
30 6.75 7.02 665 651 1680 1684 272 307 1.1 1.5 .29 .30
45 7.05
6.45 632 621 1681 1698 268 270 104 108 .28 28
705 670 655 1702 1723 259 275 110 113 .28 28
Cp. 045 023 018 0.0 6.3 548  9.06 720 NS 08 026 0.017
(p=0.05) ' :

RS-Rainy Season =~ WS- Winter Season

Seed number

Duripg both the cropping seasons, 15 cm pruning
level has shown a significant increase in seed number over
the other treatments (Table 2). In this treatment, maximum
number of seeds (272 and 307 in RS and WS crops,
respectively) was ohserved in both raipy as well as the
winter season crops. This may be due to the fact that the
micraclimate of tree canapy with light pruning was more
favourable for pollen germination on the stigma or pnl]en
tube penetration through the style. Deep penetration of
dry winds in the tree canopy, which is a common feature
of this arid irrigated zone, may have created an unfavorable
-~ condition for pallen germinatjon and resulted in ﬁuitsrv!rith
lesser seed number with pruning of higher intensities.
Teaotia and Singh (1971) observed reduction in seed
number in guaya fruits with an increase in the severity of
pruning.

Tatal soluble solids (TSS)

Increase in TSS content was observed with all the
pruning treatments (Table 2). Fruits from the trees pruned
at 15 cm level showed maximum TSS (11.1 and 11.5 per
cent in RS arid WS, respectively). The trees pruned at45
em followed it. The minimum TSS content (9.7 and ]U:E
per cent for RS and WS, respectively) was observed in
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unpruned trees. Although, 30 em level could not exhibit
significant increase in TSS over 15 cm and 45 cm level
yet, the TSS with this treatment was higher than that of
fruits obtained from unpruned trees. The increase in TSS
content in all the pruning treatments may be ascribed to
the higher leafto fruit ratio in pruned trees as compared to
the unpruned trees. The increase in fruit TSS following
pruning has been earlier reported by Awasthi and Mishra
(1969) in jujube and Bajpai er al (1973) in guava. In
guava, Dhaliwal and Kaur (2003) have also reported
highest average TSS content of fruits obtained from the
trees pruned to 30 cm level.

Acidity

Data related to the fruit acidity have shown that
under the gntire pruning treatments acidity was at par with
each ather yet, significantly higher than control (Table 2).
Maximum acidity was recorded from fruits obtained from
15 ¢m level of pruning in both RS and WS crops. Similar
results have been reported by Patil er af. (1996) in Jujube.
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Abstract

The pollen morphology and germination
(April-May) and autumn (August-

after pollination in 12 per cent sucrose solution. Pollen s|ze

Lucknow-49 as compared to other cultivars,

percentage of guava cultivars during two flowering seasons viz., spring
September) were observed. Pollen grain germination was recorded best in two hours
as well as pollen tube length was recorded larger in cultivar

Key words: Guava, flowering seasons, pollen morphology and germination

Introduction

Guava (Psidium guajgve L.) is an important
fruit crop of tropical and subtropical region. It is aptly
known as “Poor man's Apple” and “Apple of the Tropics”.
In India, it ranks 4" in total cultivated area under fruits
after mango, banana and citrus, occupying an area of 0.19
millions hectares. However, guava is 5™ most important
fruit crop in production with a total production of 1.68
million tonnes (Anonymous, 2002). It occupies a premier
position by virtue of its high food value (Kahlon er al.,
1987). Three flowering seasons for guava have been
observed in the Indian peninsula, viz. ambe bahar, mrig
bahar and hastha bahar.

The peak anthesis is found to occur between 5.00
and 6:30 AM in most of the varieties under south Indian
conditions. In northern India, guava flowers twice in a year
{in April-May and August-September). However, under
north Indian conditions, anthesis occurs between 6.00 and
7:30 AM (Singh, 2002).

Only a few attempts to improve its varietal wealth
have been made for north Indian conditions. The need for
improvement of this fruit crop is therefore, imperative and
requires active consideration. Hybridization is one of the
most important methods for bringing improvement in the
fruit crops. It requires proper study of flower biology
(pollen morphology, germination) so crossing can do as
Per requirement,

* Corresponding aurhor’s email:
saranpl@rediffmail.com
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Materials and methods

, Morphology of the pollens was measured with
the help of an Ocular micrometer. Fertility of pollen grains
was tested in sucrose solutions of different concentrations
al three different time intervals. The pollen grains were
cultured in sucrose concentration of 10, 12 and 14 per
cent at three different time intervals viz. Pollen collected
immediately, two hours and four hours after opening of
flowers.

Pollen tube length

Pollen tube length was recorded from the Petri
dishes prepared for pollen germination record. Pollen wube
length was measured with the help of Ocular micrometer.
Average of thirty germination pollens was calculated and
expressed as tube length in microns (p).

Pollen germination assay:

AL the Mowering stage, flowering buds were
collected randomly a day before anthesis from three
different plants of each cultivar. The pollen grains from
these Mowers were mixed thoroughly on a glazed paper
and sprinkled with the help of a camel hairbrush on the
surface of semisolid germination medium contained in
Petri Plates. The composition of the medium was as given
below:

Sucrose = 33 %

Boric acid = 100 ppm
Calcium nitrate - - (00 ppm

Agar = 0.8% )
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The medium was supplemented with different
concentrations of sucrose (10, 12, and 14, per cent). After
pollen inoculation, Petri plates were incubated at 25 + 2
°C for 24 hour in dark in a BOD incubator with four
replicates per treatment. Afier incubation, the pollen
activity was terminated by flooding the surfaces of media
with killing and fixing solution of the following
composition (Sass, 1951):

Formaldehyde = Sml
Glacial acetic acid 3 ml
Water = 72 ml
Glycerine = 20 ml

Pollen producing a tube length of a size greater
than its diameter was designated as germinated. Ten
readings for pollen and thirty for tube length from different
microscopic fields of each Petri plate were made from area
with uniform distribution pollen and fairly good
population.

Table 1. Pollen grain size, germination
autumn flowering season

Result and discussion

There was a significant difference in pollen grain
length with regard to the cultivars and season of Nowering
as given in Table-1. Amongst different cultivars, Lucknow.
49 produced pollen grains of maximum pollen length
(22.65 p) that was significantly longer than other cultivars,
The minimum pollen grain length was recorded in Hisar
Safeda (20.48 p) that was significantly lower than
Allahabad Safeda (21.79 p) and Hisar Surkha (21.66 ),
Lucknow-49 produced significantly longer pollen grains
in spring flowering (23.00 u) and autumn flowering season
(22.30 p) as compared to other cultivars. It was further
observed that average pollen grain length was more in
autumn flowering season (21.84 p) as compared to spring
flowering season (21.46 p), however, the difference was
non significant. Considerable variations were recorded ip
pollen grain breadth of different cultivars in spring as wel|
autumn flowering seasons (Table-1). The seasonal effect
on average pollen grain breadth in all the cultivars was
non significant. Among the different cultivars, pollen grains

percentage and Pollen tube length in guava cultivars during spring and

Cul ivars Pollen grain size () Germination percentage Pallen tube Tengih i)
Pollen length {p) Breadih (u) Sprng  Autumn  Mean  Spring  Autumn | Mean
Spring  Autumn  Mem Spring  Autumn  Mean
S};Ega 2052 2045 2048 193 1882 1906 - 36.17 3944 35.06 40.50 41.00 40.75
Sﬂifa 2190 2142 2166 2053 1995 2025 3492 3547 3518 39.00 3825 3R.62 -
L““:‘;"“" 2300 22.30 2265 2090 2100 2102 4317 4314 43.16 41.50 43.00 42,25
Aeattd 2192 2165 2179 2025 1992 2009 3950 4pss 40.04 3725 3850 S8
Mean
i
21.84 21,41-5 21.79 EIEI.ES 1996 20.11 1844 3828 3836 39.56 40.31 39.04
CDat 5% Cultivar
=(0.67 1.27
Season 1,06 1 80 3.59
= N.S. NS.
g 1.50 s 5.08
Season X Cultivar = : ;
0.95
Table 2. Germination percentage of pollen grains under different conce ntrations of sucrose
Concentration o f sucrose Time Mean
Immediately afier 2 hrs. afteranthesis 4 hrs, after anthesis
anthesis
10% 39.16 43.34 21.91 34 .80
12% 49 56 51.94 30.84 44 11
14% 38.78 43,78 25.9] 36.16
Mean 42,58 46.78 26.2]
Time = 1.56
CDat 5% Conc. =1.56
Time X Conc. = 2.70
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oi‘ITucknnw-:_i? Ij?_ve maximum pu]_lr:n breadth (21.02 p),
which was significantly at par with Allahabad Safeda
{gu:ﬂﬁ w)and Hisar Surkha ( ZQ,ZS ). The minimum pollen
grain breadth was observed in Hisar Safeda (19.06 p)

which was significantly lower than other cultivars ﬂxcept,
Allahabad Safeda (20.09 p). Interaction of seasan Witl';
cultivar showed that pollen grains breadth was found nan
significant in all the cultivars during both the seasons.
Kahlon et al,, (1987) also favored pollen grain size of
various cultivars of guava.

The percentage of pollen grains germination in
different guava cultivars was found significant, Seasonal
effect on pollen grain germination was found non
significant in all the cultivars except Hisar Safeda, Amongst
the cultivars, maximum percentage of pollen grain
germination was observed in Lucknow-49 (43.16 per cent),
which was significantly higher as compared to other
cultivars, whereas, minimum pollen EeTmination was
observed in cultivar Hisar Safeda (35.06 per cent) that
was at par with Hisar Surkha (35.18 p). Interaction of
season and cultivar was found significant. Significantly
higher pollen germination was recorded in Lucknow-49
during spring flowering (43.17 per cent) and autumn
flowering season (43.14 per cent) as compared to other
cultivars.

Data regarding pollen tube length present in the
Table-1 indicated that pollen tube length varied from 37.25
it to 41,50 p in spring flowering season and 38.25 p to
43.0 p in autumn flowering season of flowering in different
cultivars of guava. It was also recorded that longer pollen
tube was obtained in autumn flowering season as compared
to spring flowering season in all the cultivars except Hisar
Surkha where it was other way round. The results of the
present study are similar to that of Nalawadi et al, (1973)
who also reported maximum pollen tube length of 52 p in
Lucknow-49 variety of guava. .

An appreciable difference was observed in I'-'“_""*'“
grain germination at three different sucrose concentrations
with regard to three time intervals from the Table-lz
respectively. Maximum percentage of pollen grain
germination was recorded two hours after opening of
flowers (46.78 per cent), which was significantly higher
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as compared to other times of germination. Among the
different concentrations of sucrose solution pollen grain
germination was found maximum at 12% concentration
(44.11 per cent) in all the cultivars, It was further observed
that percentage of pollen grain germination increased with
the increase in sucrose concentration up to 12 % in all the
cultivars and later it declined at 14 % concentration of
sucrose solution. The findings of Rattanpal and Dhaliwal
(1995), Dhaliwal and Singla (2002) and Kahlon et.al..
(1987) corroborated the results of present investigation
who also obtained maximum pollen germination of guava
in 10 and 15 per cent sucrose solution. It was further
observed that cultivar Lucknow-49 showed statistically
better pollen germination than other cultivars and rainy
season established its significant superiority over winter
season.
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Abstract

The five plants in each progeny of F, from a cross PSB-1 x KT-9 were selected. These plants were bud and mix
pollinated (BP & MP) to produce bud and mix pollinated seeds of F, i.e. F,. The materials thus, developed were evaluated
in compact family block design with three replications for eight horticultural and three quality traits. F, 11-119-BP, F, 11-
111-BP. F, 11-113-BP, F, 5-109-BP and F,  2-77-BP and F, 4-92-MP, F,4-94-MP, F, 1 1-120-MPF, F, 3-84-MPand F, 11-
112-MP possessed good yield and quality traits. PCV & GCV was high for the gross curd weight, net curd weight and
harvest index. These three characters also exhibited high heritability and genetic advance as percentage of mean indicating
the additive gene effects for these traits. The high heritability with low to moderate genctic advance was found for stalk

length and days to harvesting,

Key words: Cauliflower, F_, bud pollination, mixed pollination

Introduction

Cauliflower (Brassica oleracea var. hotrytis L.)
has got an important place among cole crops due to its
taste, flavour and nutritive value. It has been rightly
described as the “Aristocrat of Cole crops™ (Boswell,
1949). The crop is native of Southern Europe (Chatterjee
and Swarup, 1972). Cauliflower was introduced in India
from England by Britishers in 1822 (Chatterjee, 1986) and
in such a short period of its introduction, it has gained a
lot of importance among the breeders, farmers and
consumers. It is grown for its white tender curds which
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are used as vegetable, soups and pickles. Cauliflower is
good source of proteins, carbohydrates, minerals and
vitamins (Choudhury, 1996).

The leading cauliflower growing states in the
country are West Bengal, Bihar, Uttar Pradesh, Punjab,
Rajasthan and Karnataka. In Himachal Pradesh, Snowball
group of cauliflower contributes both in terms of off-season
crop as well as seed crop. The seed production of late
cauliflower is also highly remunerative and is being don¢
on commercial scale in mid hills of Himachal Pradesh. In
mid and high hills of the state, it is grown as off- season
crop during summer months, which fetches a premium in
the plains and brings lucrative returns to the farmers. A
large number of cultivars are available in early and mid
season group due to the presence of greater variability in
both the groups. However, there are limited cultivars in
Snowball/ late group as much variability is not available
in this type.

Though snowball group provides ideal genotypes
both to the farmers and consumers, yet these cultivars arc
very sensitive to fluctuating environmental conditions
resulting sometimes in the development of undesirable
traits which make the curds unfit for marketing. Thus an
attempt was made in a heterotic cross PSB-1 x KT-9 of

Y
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cauliflower and the identified/ selected F, were bud and
mixed pollinated and the progenies developed (F ) were
evaluated for the performance of different hurtir;ultural
and quality traits.

Materials and methods

The present studies werc conducted at
experimental farm of Department of Vegetable Crops, Dr.
y.S. Parmar University of Horticulture and Forestry, Nauni,
Salan, H.P. The experimental materials comprised different
E progenies selected from heterotic cross (PSB-1 x KT-
9) of cauliflower. These F, progenies were identified on
the basis of their performance and five plants from each
progeny of F, were selected. These plants were bud and
mix pollinated (BP and MP) to preduce bud and mix
pollinated seeds of F's i.e., F,. The materials thus,
developed were evaluated in compact family block design,
whereby whole populations generated in F, under bud
pollination and mix pollination were treated as main plot
or family and randomized. The progenies developed from
the selected plants were also randomly planted along with
the checks in each family / main plot and considered as
sub plots. These entries were replicated thrice and spaced
at 60 x 45 cm. The plot size per entry comprised three
rows per replication and each row had four plants. All the
recommended package of practices was followed during
growth period of the crop. The observations were recorded
for plant frame (cm), No. of leaves per plant, No. of leaves
per whorl, stalk length (cm), days to harvesting, gross curd
weight (z), net curd weight (g) and harvest index (%) and
quality traits viz. color, compactness and riceyness.
Statistical analysis was done for all the traits except quality
parameters. Coefficients of variability (phenotypic and
genotypic) were calculated as per Burton and DeVane
(1953), Heritability and Genetic advance as per Allard
(1960) and Genetic gain was calculated as per the method
suggested by Johnson et al. (1955b).

Results and Discussion

Perusal of data in Table 1 indicated that twelve
progenies showed less plant frame than the mean value,
of which F, 2-71-BP, F, 4-93-BF, F, 1-63-BP, F, 3-8 1-BFP
and F, 1-67-BP were promising. Thirteen F,’s (BP) had
less number of leaves per plant as well as number of leaves
per whorl of which F, 1-63-BP, F, 2-71-BP, F, 4-93-BP,
F,3-81-BP, F, 4-91-BP and F, 4-99-BP were promisiig.
Significantly minimum stalk length was found in F, 11-
111-BP followed by F, 3-81-BP, F, 1-69-BP, F, 4-99-BP,
F, 3-87-BP and F, 5-105-BP. Twenty F,’s (BP) gave the
stalk shorter than the mean. Minimum and maximum days
to harvesting were exhibited by F. 1-67-BPand F,11-113-
BP, respectively. F, 1-67-BP, F, 1-63-BP, F, 1-61-BP. Fy
1-69-BP, F,2-71-BP, F, 2-79-BP and F, 3-83-BF showed
significantly early maturity whereas ol 1-115-BF, F, 11-
117-BP, F, 11-113-BP. F, 11-119-BP, F,2-77-BP. T, 5-

103-BP and F,11-111-BP were found significantly late in
maturity. F, 11-119-BP recorded highest gross curd weight
followed by F, 5-109-BF, F, 11-113-BP. F, 11-1 |1-BFand
F, 1-65-BP.F, 11-119-BP recorded highest net curd weight
followed by F, 5-107-BP, F, 11-113-BP, F, 2-77-BP and
F, 11-111-BP. Harvest index was maximum in F, 2-71- .
BP and F, 4-91-BP. F, 2-79-BP, F, 2-77-BP and F 3-85-
BP were also promising. White colour of the curd was
exhibited by majority of the characters except F, 11-115-
BP, F, 1-67-BP. F 3-83-BP, F 4-95-BP and F 5-103-BP.
Compact curds were found in F, 11-111-BP while the
progenies viz., F, 2-79-BP, F, 1-65-BP, F 5-1 01-BP, F,5-
107-BP and F, 2-77-BP gave compact to semi-compact
curds. Majority of the F,’s showed non ricey curds however
F,1-69-BP, F,1-65-BF, F,1-67-BP and F, 3-87-BP gave
cansiderahle percentage of ricey curds. From the above
results it may be concluded that F, 11-119-BP, F 11-111-
BP, F, 11-113-BP, F, 5-109-BP and F, 2-77-BP which
possessed good yield and quality traits were found best.
Mean performance of F,'s (MP) with respect to
different traits has been given in Table 2. Itis evident from
the table that sixteen progenies showed less plant frame
than the mean value of which F, 1-62-MP, F,3-90-MP, F,
4-100-MF, F, 2-72-MP and F 5-1 04-MP were promising.
Eighteen F,"s (MP) had less number of leaves per plant
and fifteen had less number of leaves per whorl of which
F,2-72-MP, F, 1-62-MP, F, 2-74-MP, and F, 3-82-MP

“were promising. Minimum stalk length was found in F-1-

62-MP and nine F,’s (MP) gave the stalk shorter than the
mean. Minimum and maximum days to harvesting were
exhibited by F, 1-62-MP and F, 11-118-MP, respectively.
F, 1-62-MP, F, 2-80-MP, F, 2-76-MP, F, 5-102-MP and
F, 5-106-MP were early while F, 11-118-MP, F, 4-96-MP,
F, 11-116-MP, F, 11-120-MP and F, 4-92-MP were

- significantly late in maturity. F 4-92-MP recorded highest
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gross curd weight followed by F, 11-120-MP, F, 4-94-
MP, F, 4-96-MP and F, 3-84-MP. F, 4-92-MP recorded
highest net curd weight followed by F,11-120-MP, F, 3-
90-MP, F, 4-94-MP and F, 3-84-MP. Harvest index was
maximum in F, 1-70-MP followed by F, 5-110-MP, F 2-
78-MP, F, 11-112-MPand F,11-120-MP, F, 3-90-MP and
F, 1-68-MP were also promising. Nine progenies gave
more than 80.00 per cent white curds where F, 1-66-MF,
F, 3-86-MP and F, 3-84-MP gave some per cent of
creamish yellow curds. None of the progeny had
completely compact curds. F, 11-120-MP showed more
number of compact curds (80.00%) followed by F 4-100-
MP(73.33%) and F, 11-116-MP (73.33%), Majority of the
progenies gave semi-compact curds. Majority of the
progenies showed non-ricey cu rds and ranged from 66.67-
100.00 per cent. The curds were completely non-ricey in
10 progenies viz., F, 2-72-MP, F, 2-74-MP, F, 2-76-MP,
F,2-78-MP, F, 2-80-MP, F, 3-82-MPF, F, 3-86-MP, F 4 -
94-MP, F,4-96-MP, F, 5-110-MP. From the above results
it may be concluded that F, 4-92-MP, F, 4-94-MP, Fo L=
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Table 3. Comparison ofmeans of F, (BP) and F, (MP) progenies

Traits Mean :
F: (BP) F:(MP) -ratio
Plant frame (cm) 54.74 54.84 0. 163
No of leaves/plant 20.53 21.14 -1.52
Mo of leavesfwhorl 5.15 527 -1.93
Stalk length (cm) 3.04 325 -2.1*
Days to harvesting 128.28 13322 -5.80*
Gross curd weight (g) 1973.08 2178.59 -3.61*
Met curd weight (g) §25.34 1028.60 -3.68*
Harvest index (%) 46.87 47.22 -0.595

Tabled. Coefficients of variability (phenotypic and genotypic), heritability and genetic gain for different characters

in different progenies of cauliflower

Characters PCV (%) GCV (%) H (%) Genetic (enetic gain
advance

Plant frame (cm) 1 g : 7 g i
; 2 4.16 2.74 43 40 2.04 3.72
MNumber of leaves per whorl "1 492 297 36.50 0.19 3.69
2 471 271 33.20 0.17 3.22

Stalk length (cm) 1 507 . 478 88 .80 0.28 9.21
2 631 6.13 94 .50 - 0.40 12.34

Days to harvesting 1 302 277 83 .60 6.68 5.21
] 2 239 237 97 .60 6.42 4.52
Gross curd weight (g) I 10.12 095 096,70 197.54 20.15
2 11.72 11.66 99.00 52071 2390
Net curd weight (g) I 10.73 10.72 99 90 204.16 22.06
2 12.18 11.99 96 80 249 %8 2429

Harvest index (%) | 5.88 3719 96 .80 5.50 11.73
2 405 390 03.00 3.66 - 7.75

1 =Fs's(BP) 2 =Fi's(MP)

120-MP, F, 3-84-MP and F1 11-112-MP which possessed
good yield were found best,

The means of F4 bud pollinated and Fy mix
pollinated progenies were compared with the help of t-
ratio with respect to traits under study (Table 3). Significant
differences in the means were noticed for days to
harvesting, net curd weight, gross curd weight and stalk
length. The differences were non significant for all other
characters.

Estimates of the phenotypic and genotypic
coefficients of variability (Table 4) were
comparatively low for all the traits in (F,) progenies.
However, net curd weight (10.73, 12.18 and 10.72,
11.99%) and gross curd weight (10.12, 12.18 and 9.95,
11.99%) show maximum variability ll'l.b'Dlh the progenies,
respectively. The phenotypic coefficients of variability
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were larger in magnitude than genotypic coefficients of
variability for all the traits in different families. The
difference in the values of these estimates were also less
in most of the characters indicating that genetic factors

had played major role in the expression of these characters.

Overall net curd weight followed by gross curd weight

and harvest index had high coefficients of genotypic and

phenotypic variability. Earlier workers like Jamwal et al.

(1992) and Khar et al. {1997) had also reported high values

for these characters.

Heritability and genetic advance are two
complimentary parameters, the former may be used to
estimate expected genetic advance through selection, The
success of any selection programme depends upon the
extent of heritability as well as genetic advance which
usually changes for population to population and




Soniva A. Nimbkar B

environment to environme
opinion that the genetic coe
heritability give the best

nt. F’»urto-n (1 952}; was of the
fficient of variation along with

picture of the genetic advance to
be expected from selection whereas, Johnson ef ol {(1955h)

?dvucated that heritability together with genetic advance
15 more useful thn the heritability alone in predicting the
resultant Eﬂ‘elﬂs in Seller:ting best individuals in soyabean.

] Heritability in broad sense (Table 4) was found
T'D be high for net curd weight (99.90, 96.80%). harvest
index (96.80, 93.00%), gross curd weight (96.70, 99.00%)
and da_}rs to harvesting (83.60, 97.60%) in both the
progenies i.e. F.'s (BP & MP), respectively. These were
low for other characters indicating that these characters
are controlled largely by genetic factors. Genetic advance
as percentage of mean was found maximum in net curd
weight (22.06, 24.29%) and gross curd weight (20.15,
23.90%) in both the progenies i.e. F,(BP) and F, (MP)
respectively. It was found to be moderate for stalk length
and harvest index in F, (BP) and low for remaining
characters viz. plant frame number of leaves per whorl
and days to harvesting. Similar results were also reported
by Lal et al, 1990, Jamwal ef af., 1992, Radhakrishna
and Korla, 1994 and Sanjeev, 1993), In the present studies
the characters like gross curd weight and net curd weight
exhibited high genotypic coefficients of variability,
heritability and genetic advance as percentage of mean
indicating thereby that selection would be effective for
the improvement of these characters as these are controlled
by additive gene action (Panse, 1957, Lal er al., 1990, and
Radhakrishna and Korla, 1994). Whereas, high heritability
with low to moderate genetic advance was found for stalk
length and days to harvesting (Kanwar and Korla, 2002a
& 2002b), The other characters exhibited low values of
either of these estimates indicating that these are controlled
by non-additive gene and selection would not be effective
for bringing the improvement.
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Effect of cultural and chemical treatments on fruit set and
fruit yield of custard apple (annona sqamosa Lin.) cv. Sindhan
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Abstract

A trial was conducted to study the influence of wheat straw mulch and different plant growth regulators on fruit
set, yield and quality of custard apple. Maximum flowering duration and fruit retention was observed with wheat straw
mulch + GA, (5 tha + 50 ppm) treatments. Highest number of fruits, fruit yield , fruit diameter and fruit pulp were also
recorded under same treatments. Wheat straw mulch gave 21% higher fruit yield of custard apple. However application of
20 ppm NAA was at par with GA, (50 ppm). On economic basis , 50 ppm GA, + wheat straw mulch followed by 20 ppm
MNAA + wheat straw mulch gave h ighest net income.

Key wards: Custard apple fruit retention, fruit yield, GA, mulch, NAA

Introduction of mulch and plant growth regulators on yield attributing
Custard appm (Am?ﬂﬂ' squamosa L) 15 an arid characters and fruit }'iﬂ]d of custard HIJI:IlE.
fruit crop and hardy in nature requires dry climate with _
mild winter . [t can grow successfully from sea level up to Materials and methods
100 m above the mean sea level elevation and also drought Present investigation on the Effect of mulch and
(Singh, 1992). Custard apple flowered during the period plant growth regulators on custard apple cv. Sindhan were
of April to August. Due to high temperature , low carried out on the nine year old trees having uniform
atmospheric humidity , lack of irrigation water and natural growth with spaced at 6 m x 5 m at Fruit Research Station,
stress resulted less number of flower , poor fruit setting Dehgam, Di: Gandhinagar (Gujarat) during the year 2002
and low yield and degraded quality of fruit too. To control and 2003. The experiment was conducted in Randomized
these problems only one solution is that , with mulch to Block Design with four replications with total sixteen
procure the moisture within the periphery of the plant of treatment combinations. Mulch with wheat straw and no
custard apple . Several scientists have also reviewed this mulch were tested, Custard app]e trees were Sprayed with
type of the cultural practices in Maharashtra and also in different plant growth regulators viz., GA3 at 50 and 100
Gujarat. Studies have shown that mulching of even an ppm , NAA at 20 and 30 ppm , 2,4-D at 15 and 30 ppm
evergreen tree like mango could ensure regular bearing, _and water spray. The plant growth regulators were sprayed
The techniques have been successfully tried in many four times at twenty-one days interval. The first spray was
orchards in Maharashtra. Among the various uses of growth done on 1* week of May in both the years. Irrigation was
regulators which have received wide spread acceptance given one day before spray. All the cultural operations like
and application in the field of Horticulture in recent years, weeding, interculturing and irrigation were adapted
the use of plant growth regulating chemicals in uniformly to all experimental plants. Observations of
grape,mango,mandrin have become a standard practice for various yields attributing characters and fruit yield were
increasing flowering , fruit setting , fruit size and control recorded. Results thus obtained were subjected to statistical
of post harvest losses. This paper describes the interference " analysis.

Results and discussion
* Corresponding author’s E-mail : Wheal straw mulch and spraying of plant growth
pasel narottambhai @ yahoo.com regulators I.ike GA, 50 ppm and NAA 20 ppm had
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sienificant er'f'_e-:t on flowering duration fruit retenti
number of fruits . fruit vield . fryi : i

i tpulp and fruit diamet
during both the vears of study as w . meter
p P . ell as
also (Table 1,23 n pooled results

: =3). Only flowering duaration and fruit
retention were not affected significantly in pooled yvears
Mandal and Chattopadhyay ( 1994) observed the effect u;‘
mulches like black plastic . saw dust, straw or coarse sand
increase the flowering duration | fruit sel and yield of
Annona squanmosa at Mondouri during 1990-91, Amaong
the various treatments, flowering duration was longest with
the spraying of 50 ppm GA, and it was followed by 20
ppm NAAand 100 ppm GA | In this study, it was observed
that four spraying of plant growth regulators increased
flowering duration over control and other sprays. The more
day of flowering duration increased the more number of
fruit set due to the application of 50 ppm GA, and mulch
with wheat straw . Khan et al (1974) also found same
results with 75 ppm GA, in litchi fruits, Chaudhary er af
(1992) proved that application of GA| was the best for
fruit retention percentage in Loguat. The results obtained
by Raghuramulu er. a/ (1990) in Robusta coffee ,
Oasthuyse (1995) in Tommy Atkins and Heldi mango,
Sandhu and Thind (7) in Umran ber are collaborated with
these results, This might be due to well known effect of
NAA for its flower and fruit retention property.

Fruit diameter and fruit pulp were also affected
significantly due to wheat straw mulch, 50 ppm GA | and
20 ppm NAA. The research work done by Chaudhary ef

Inelian Jowrnal of Arid Horticndowe, 2008, Vol 3 ¢20; 48-32

al (1992) and reported that GAS3 at 40 ppm proved to be
the most effective for the retention of fruits. increased
diameter and weight of fruits. The incrcase i otal yield
of fruits by GA treatmems can be attributed to better
vegetative growth and more leaf area for photosynthetic
activity. With the spraying of GA | number of seeds and
seed weight are reduced and higher pulp produced.
Chaudhary er al (1992} noticed reduction in seed size in
ber by spraying of 40 ppm NAA. Wheat straw mulch also
significant affect on fruit diameter and fruit pulp . This
might be due 1o mulching reduced the need for weed
control and substituted control the soil temperature and
accumulation of more moisture resulted more absorption
of water and plant nutrients from the soil and ultimately
attain bip size of fruit, higher fruit pulp and resulted more
yield per tree. Aulakh and Sir (1999) also observed the
effect of different mulches on soil temperature, soil
maoisture, weed population, growth and yield in
pomegranate.

The combined effect of GA, 50 ppm and wheat
straw mulch was significantly influenced in pooled resuits
in respect of fruit yield , number of fruits and fruit pulp
(Table 2.1, 2.2, 3.1). Application of GA_ identically
prolonged the maturity of fruit and increased the number
of fruits as well as fruit yield (Fig. 1 and Fig. 2). By using
different cultural prﬁctites and spraying of GA (50 ppm)
and NAA (20 ppm), the benefits to farmers can be
increased.(Table 4)

Table 1. Effect of various plant growth regulators and mulching treatments on flowering duration and fruit retention

of custard apple

Flowering duration (Days)

Fruit retention (%)

: 2002 2003 pooled 2003 pooled
Cultural (Mulching) :
With mulch 93 97 96 81.74 85.60 83.67
Without 91 93 92 75.33 8251 78.92
mulch
S.Em.z 0.16 0.53 0.72 087 0.46 117
CD. at 5% 047 .1'5] NS, 250 1.33 NS,
Chemicals (PGRs) ¢
GA- S0 ppm 94 97 96 89.31 91.56 90,44
GA, 100 ppm 93 96 94 85.10 87.51 86.31
NAA 20 ppm 93 97 95 85.78 89.70 §7.74
NAA 30 ppm 93 96 95 80.61 86.70 B3.05
24 D 15 93 95 94 77.35 8290 80.13
ol a3 93 93 75.20 8120 78.20
2.4-D 30 ppm - = ;
Walerjmrﬁi 92 93 93 72.32 78.06 75.19
Control 90 93 92 - 62.61 74.84 68.73
9 Fyy e 0.32 1.06 0.55 1.75 0.93 1.56
CD.a 5% 0.92 N.S. 1.56 501 2.67 523 .
C- v'% 0.99 £ B 237 6.33 3.15 4.90
Ch.u 5% NS NS B> NS NS NS
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Table 2. Effect of various plant growth regulators and mulching treatments on number of fruits and fruit yield of

custard apple
Number of fruits Fruit yield (kg ha'") N
2002 2003 pooled 2002 2003 pooled
Cultural (Mulching) : R
With mulch 65.50 126.71 96.10 2640 4640 3640
Without 53.71 108.37 81.04 2197 3840 3020
mulch
S.Em.+ 30 2.38 1.35 733 113.3 66.67
C.D.at 5% 371 6.80 3.82 L2067 323.3 190)
Chemicals (PGRs) :
GA; 50 ppm 84.12 166.37 125.25 3363 5790 4577
GA, 100 ppm 63.75 122.25 93.00 2600 4437 3517
NAA 20 ppm 66.37 139.50 102.93 2963 5280 4120
NAA 30 ppm 60.50 123.12 91.81 2337 3667 3003
24 D 15 52.50 105.12 7881 2583 4453 3520
ppm
24-D 30 ppm 56,62 104,87 8075 2083 3543 2813
Water spray 3337 9537 74.37 1720 31T 2750
Control 39.62 83.75 61.68 1703 2977 2340
S.Em.+ 2.60 4.77 7.09 1433 226.7 220
CD.at 5% 7.43 13.60 23.74 410 650 333
CV% 1238 1148 1228 16.83 15.17 16.16
Interaction : :
C.D.at 5% N.S. N.S. CUCH MN.S. NS. CUCH
Table 2.1. Interaction for number of fruitstree (pooled ) Mulching x Plant erowth regulators
Mulching / CH, CH, CH, GH, CH; GH: CH, CH,
Plant growth
regulators
With mulch (CU,) 142.87 100.00 109.87 100.87 80.37 88.50 81.87 64.50
Without mulch 10762 86.00 96.00 8275 77.25 73.00 66.87 58.87
(CU.)
S.Emz 1.84
CD.at 5% 10.82
Table 2.2. Interaction for iotal fiuit yield (kg ha™) (pooled) Mulching x Plant growth regulators
Mulching / CH, CH- AIEH; CH, CHs CH, CH- CHy
Plant growth regulators
With mulch (CU ) 5187 4093 4420 3320 3900 2897 2920 2373
Without muleh (CU, ) 3960 2940 3820 2683 3137 2727 2573 2303
§.Em.+ 190
C.D.a 5% 533

From the foregoing discussion, it can be
concluded that application of either GA | (50 ppm) or NAA
(20 ppm) with wheat straw mulch enhanced fruit set, fruit
retention and fruit yield of custard apple as well as higher
economic return in North Gujarat conditions.
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Table 3. Effect of varipusg . . :
custard apple plant growth Fegulators and mulching treatments on fruit diameter and fruit pulp weight of
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e

———g— Fruit diﬂ;ﬂeler {(cm) Fruit pulp (g)

Cultural (Mulching) - = 2003 pooled il 2003 e
&:!‘E mulch 6.89 7.00 6.95 71.09 8196 . 76.53

ithout 6.60 5.66 6.63 65.00 70.87 67.93
mulch
S.Em.+ 0.07 0.05 0.04 119 141 0.92
CD.at 5% 0.21 0.15 0.13 3.40 4.03 2,59
Chemicals(PG]{s) :
GA; 50 ppm 722 7.40 731 88.50 97.12 92.81
GA; 100 ppm 6.71 6.95 6.83 75.00 84.75 79,87
NAA 20 ppm 6.95 7.10 7.02 84.00 9237 88.18
NAA 30 ppm 6.75 6.82 6.78 67.75 76.50 72.12
24 D 15 6.76 681 6.78 61.12 71.50 66.31
ppm :
24-D 30 ppm 6.53 6.68 6.61 59.50 65.50 62.50
Water spray 6.62 6.53 6.58 5437 60.50 57.43
Control 6.42 6.36 6.39 54.13 63.12 58.62
S.Em.+ 0.15 0.10 - 0.09 1.19 2.82 1 85
CD.at 5% 043 0.31 026 3.40 . 8.06 5.19
CV.% 6.38 4.50 551 9.94 10.46 10.26
Interaction
C.D.at 5% NS. NS, NS. N.S. N.S. CUCH

Table 3.1, Interaction for fruit pulp weight of fruit (2) (pooled) Mulching x Plant growth resulators
Mulching / CH, CH, CH, CH, CH, CH, CH, CH,
Plant growth
reezulators

Withmulch (CU)) 9575 82.62 8900 8212 7375 6787 6125 598
Without  mulch ~ 89.00  77.12 8700 6212 5887  S112 5362 3612

(CU-)
5.Em.+ 261
C.D. at 5% 7.35

Table 4. Economics of custard apple as influenced by various plant growth substances and mulching treatments

Treatiments Net income (Rs./ha) B-C Ratio

With mulch + GA3 50 ppm 42087 538
With mulch + GA3 100 ppm 29137 350
With mulch + NAA 10 ppm 36315 . 5.60
With mulch + NAA 20 ppim 25287 420
With mulch +24-D 15 ppm - 31147 5.00
With mulch + 2.4-D 30 ppm 21097 3.70
With mulch + Water spray 21397 170 :
With mulch + Control 16437 ; 320
Without mulch + GA3 50 ppm 31150 470
Without mulch + GA3 100 ppm 18970 2 80
Without mulch + NAA 10 ppm 3(‘}2;3 i?ﬂ{}
Without mulch + NAA 20 ppm ;4;5[} 4.3{}
Without mulch + 24-D 15 ppm st .

Without mulch + 2.4-D 30 ppm

Without mulch + Water spray
_Without mulch + Control : —
Selling price of custard apple fruit Rs. 105/ kg

19270 3.00
1 7030 180
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Abstract

_ Kinnow (Citrus delieiosa) fruits are prone to attack with various post-harvest fungal rots, Among these, Penicillium
rots viz., green mould rot (P digitatum) and blue mould rot (7 italictm) are most destructive, sharing around 40 to 50 per
cent ui:the total post-harvest fruit decay occurred in Sriganganagar belt of Rajasthan. Studies were conducted 1o evaluate
the LE[?[I-L‘EIE}-' of Naphthalene acetic acid (NAA) and potassium metabisulfite (KMS) against these two post-harvest rots
during 2004-05 and 2005-06. The results revealed that the dipping treatment of KMS solution proved significantly superior
to NAA in respect of retarding the incidence of these rots. The reduction of 57.53 and 60.58 per cent incidence was
recorded in green mould rot and blue mould rot respectively in pre-inoculation treatment of KMS while 5070 and 54.53
per cent reduction in incidence of these rots was noted in post-inoculation treatment of the same chemical in comparison o

control. The disease incidence was found to increase with increasing period of incubation.

Key words: Kinnow, post-harvest, Penicillium, rots, PGR, food preservative.

Introduction

Kinnow (Citrus deficiosa Ten.) is a hybrid variety
of mandarin group of citrus. It is exceedingly popular due
to its adaptability to varied agro-climatic conditions, heavy
bearing and excellent juice quality. It is mostly grown in
Northern states of India, covering area of 45101 ha and
producing 324208 million tonnes with productivity of 7.18
million tonnes ha' (Singh and Thakur, 2006). Rajasthan
occupies a pivotal role in Kinnow cultivation with 10382
ha area and annual production of 85700 million tonnes
with productivity of 250-300 gtl ha™' (Anonymous, 2008).
Kinnow fruits are prone to attack with various post-harvest
fungal rots during storage. Among these, green mould rot
and blue mould rot caused by Penicilliun digitatum and
P italicum respectively are most destructive causes arc-un.d
40 to 50 per cent of the total post-harvest fruit lqss in
Sriganganagar belt of Rajasthan [Sh‘anng‘ .Eﬂﬂ?}' It is not
essential to kill a pathogen present in a injury in o:rde!' to
prevent disease development but rulhf:r only to '}“}"“E"[' a
fungistatic concentration of the r.:hr?mn:a] at I|1E_IHJUL$ SI_:e
for as long as the injury is receplive (o infection. rtl:is
that have an active metabolism show considerable
resistance to microbial infection and decay, wh;ﬁﬂas
stressed or senescent fruits are prone 10 disease. ara'-:
growth regulators control physiological processes

extremely low concentrations, are known to delay the
senescence and onset of fruit rotting (Sommer, 1982).
Present investigation was therefore undertaken to find out
efficacy of plant growth regulator (PGR) viz., naphthalene
acetic acid (NAA) and food preservative viz., potassium
metabisulfite (KMS) against two major post-harvest
Penicillium rots in Kinnow fruits.

Material and methods

Healthy and mature fruits of uniform size were
harvested, surface sterilized and pricked through *pin -
prick method' (Tomkins and Trout, 1931) upto the depth
of 2 mm, making 5 wounds/fruit. These fruits were
separately inoculated by dipping them in spore suspension
(10® spores ml") of each pathogen i.e. P digitatum and P,
italicum separately for 2 minutes. The plant growth
regulator (NAA) and food preservative (KMS) were
dissolved separately in sterile distilled water so as to get
100 and 600 ppm concentration of these chemicals
respectively and used for pre- and post-inoculation dip
treatments (Thompson, 1996, In case of pre-inoculation
treatment, the fruits were first dipped in the test chemical
for 5 minutes, air dried for 15 minutes and then inoculated
with the respective pathogen. While in the post-inoculation
treatment, the fruits were first inoculated and then treated
with chemicals. Parallel controls with fruits dipped in
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sterile distilled water were run simultaneously. The interval
between inoculation and treatment with chemicals or vice-
versa was of 12 hr. Each treatment was replicated thrice,
having seven fruits in each replication. The experimental
design was a factorial completely randomized design.
The inoculated fruits were enclosed separately
in pre-sterilized perforated polythene bags partially sealed
with paper pins and incubated at 25 £ 1°C temperature
and 90-100 per cent relative humidity. The number of
wounds showing rotting were recorded on 3" and 6" day
of inoculation and analysed statistically after angular
transformation, The rot reduction index (RRI) was

caleulated on the basis of aggregate mean of rotting (Gutter,

1969) is given below:

% rol in contral = % rot in treatment
RRI = % 100
% rol in control

Results and discussion

In general. fruits treated with plant growth
regulator (NAA) and food preservative (KMS) exhibited
significantly less incidence of rotting in both pre- and post-
inoculation treatments as compared 1o untreated control
fruits. Between these chemicals, KMS given significantlv
better results to NAA in reducing the incidence of rots.
The rot incidence was found 10 increase with increasing
period of incubation. At 6™ day of inoculation the rot
incidence was significantly higher to the incidence of rot

Table 1. Efficacy of plam growth regulator and food preservative against green mould rot incidence in - post-harvest

treated Kinnow truits

% Rot incidence in pre-inoculation

% Rot incidence in post-inoculation

Treauments :Zm:-:ﬂ. treatment at (days) treatment at (days)
PP 3 6  Mecan _ RRI 3 6 Mean RRI
Naphthalene acetic 30.4 46, | 386 53.9 46.3 np—
acid 100 G3.4) @28 @381 Bl Ggay @13 (428) 39.2
Potassium 25.0 37.5 307 44 3 37.5
metabisulfite 80 Gy G G O @M @ G1 0.1
60.0 87.1 622 900  76.1
| -
Cotina 50.8)  (69.6 (602) 0 (200 (21) (62.0) i
385 56.9 438 627
Mean (38.1)  (50.0) @14) (53.7)
CD(P=0.05)
Treatments 2.3 2.1
Days 1.9 1.7
Treaments x Days 33 70
CV (%) 5.0 4.3

Figures in parentheses are arc sine transformed values

Table 2: Efficacy of plant growth regulatorand food preservative against blue mould rot incidence in post-harvest

treated K innow fruits

% Rot incidence in pre-inoculation

% Rot incidence in post-inoculation

Treatments :21111:1::&I treatment at (days) treatment at (days)
pp 3 ] Mean RRI 3 6 Mean RRI
Naphthalene acetic 286 41.8  35.2 35.4 50.0 42.7
: 100 2,
acid (32.3)  (40.3) (36.3) e (36.5) @5.0)  (40.7) s
Potassium 243 34.3 29.3 28.9 41.1 350
: 600 :
metabisulfite (29.5) (35.8) (32.7) 60.6 (32.5) (39.9) (36.2) e
60.0 88.6  74.3 61.8 92,2 77.0
| =
Contro G0.8) (0.8 @08 % sis (742 (60 %0
v 176 54.9 42.0 61.1
: (37.5)  (49.0) (40.3)  (53.0)
CD{(P=0.03)
Treaments El; :3
Days : .2
Treatments x Days ;g 2.1
CV (%) : 3.0

) i . i «d values
Figures in parentheses arc arc sine transforme
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occurred at 3" day of inoculation

i : in both pre- as well as
post-inoculation treatments,

Green mould rot

. Dlpping_n'uulmcnl ol KMS proved significantly
superior in checking the rot where only 31.3 and 37.5 per
cent incidence was noted in pre- and post-inoculation
treatments respectively (Table 1) as compared to NAA
treatment. The rot incidence in untreated control fiuits was
73.6 and 76.1 per cent in pre- and post-inoculation
treatments respectively. The rot incidence of38.5 and 56.9
per cent recorded a 3% and 6™ day of inoculation in pre-
inoculation treatment while these were 43.8 and 62.7 per
cent rot respectively in post-inoculation treatment.

Blue mould rot

In k.M s treatment, the blue mould rot was 293
and 35.0 per centrot in pre- and post-inoculation treatments
respectively while, these were 35.2 and 42.7 per cent in
NAA treatment as compared to 74.3 and 77.0 per cent in
untreated control fruits (Table 2). At 3 and 6" day of
inoculation. the rot incidence of 37.6 and 54.9 per cent
recorded in pre-inoculation treatment while 42.0 and 61,1
per cent rot incidence was observed in post-inoculation
treatment at same days of inoculation respectively.

These findings are corroborated with that of Dhart
ef al. {1995} who reported that plant growth regulators
reduced the incidence of post-harvest diseases and
consequently increased shelf life of citrus fruits. The
cfficacy of plant growth regulators against Penfciliinm rot
of sweet orange fruits has also been reported earlier by
Godara (1994). Gupta and Pathak (1990} reported that
NAA was most effective against post-harvest rotting of
fruits when applied at 0.01 per cent concentration.
Accordine to Adaskaveg er al. (2002) plant growth
reculators delayed the senescence of citrus fruits and
ccrunsequcntl}-' delay their susceptibility to _rmtiug,
Therefore. the incidence of rottings reduced in NAA
treated fruits might be due to its antisenescent properlies
that maintained better fruits, avoiding congenial conditions
for attack of pathogenic Tungi. Most of these mmpu?nds
occur naturally and henee their use in post-harvest citrus
treatments is expected 1o receive consumer acceplance
(Singh er of., 2004).

Sharma ef af... ( 1994) and Jakhar (2003) have also
reported the efficacy of potassium melabisull‘ite‘in
checking post-harvest spoilage in mango and tomato Truits.
Potassium bisulfite checks the post-hﬂrvesrt fi ruit decay by
releasing sulphur dioxide (SO,) which had inhibitory elﬂ‘r:ct
on pathogenic moulds (Luvisi, 1992). [n gcnl:r:]!, fruit rot
incidence increased over duration of storage might be due
to weakening of the defence system in fruits against 'hE'
fungal attack because of decrease in pectin substances “”T
multiplication of already existing pathogens during storage
{Dennis, 1977).
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Distribution of solar radiations in guva (Psidium guajava L.)
plants at different spacing : influence on fruit quality

J. S. Brar, J. S. Bal and Som Pal Singh

Abstract

The study was conducted to examine the solar radiation distribution in different parts of 7- year's old guava plants and its
subsequent effect on fruit quality. The interception of solar radiation was decreased markedly with the depth of plant
canopy from top to bottom as well as with increase plant density. More than 3/4™ of incoming radiations were intercepted
by upper one meter periphery of guava plants irrespective of plant spacing. The fruit quality in terms of size, weight, TSS,
vitamin C and overall palatability was significantly reduced with the depth of plant canopy and decrease in plant spacing,
The upper canopy fruits particularly of widely spaced plants were better than mherq Winter season fruits were double in
weight and more palatable as compared to rainy season fruits.

Key words: Guava, fruit size, solar radiations, qualit:

Introduction

Guava (Psidium guajava L.) is an imponant fruit crop grown
in India. Although, the area and production of guava
increased significantly in last decade, but there is no
significant increase in productivity. Therefore, to increase
the productivity level to its maximum productive potential,
certain importani strategies have been identified. One such
strategy 1s the high density plantation (HDP). However,
in high density planting system, interception of solar
radiations and other microclimatic conditions such as
canopy temperature and relative humidity are important
aspects which directly or indirectly affect the vepetative
arowth, vield and quality of guava fruits. Guava has a
higher proportion of *shade’ to *sun’ leaves and their leaves
are found photosynthetically inactive under deeper shade
and act as unproductive sink (Singh et al, 2005), Therefore,
vegetative growth, fruit yield and quality are functions of
light interception and translocation of licht energy into
chemical energy. Production of good quality fruit is
function of absorption of light and light is directly
proportional to the yield and quality of fruit trees (Jackson,
1980. Palmer. 1989, 1992}, Brar e o/ (2009) investigated
that light interception was more in guava trees planted at
wider spacing and decrease significantly with the depth
of the canopies irrespective of the planting densities.

*Corresponding author’s:
jsbrar74@ redifimail.com

56

Similarly Singh and Dhaliwal (2007) reported that fruit yield
and quality of guava fruits decreased with poor light
interception at higher planting densities. Therefore, the
present investigations were made to study the radiation
penetration in guava plants at different spacing and its
effect on physical and chemical characteristics of fruits.

Materials and Methods

The present investigation on seven year old guava
p]ﬂl]ts cv. *Allahabad Sﬂﬁl‘dﬂ at dlfﬂ.rf‘."ﬂlhpﬂﬂlﬂ" ViZ. ﬁ\;-l'ﬂ
6x3m, 6x4m and 6x5m were carried out at the New Orchard,
Department of Horticulture, PAU, Ludhiana in the year 2007-
08 to 2008-09 for both rainy (March-August) and winter
(September-February) crop seasons. The solar radiation
measurements were recorded in clear days thrice a day viz.
8.00-10 am, 12.00-2.00 pm and 4.00-6.00 pm by recording
the sensor output from Pyranometer using a Digital Multi-
Volt Meter. The Pyranometer measures the total direct and
diffuse solar radiation. Incoming solar radiation
measurements (Cal/em*/min) were recorded at one fool
above the canopy and at the centre of the upper, middle
and lower parts of the tree by facing Pyranometer upward.
The Pyranometer was inverted at a height of one foot above
the canopy to see the tree canopy below and thus the
amount of reflected short wave radiations [Albedo (A)]
was recorded. The radiation/light interception was
calculated as the difference between incoming radiations
received in each of the three different parts of the tree
canopy and was expressed as intercepted radiation at a
particular time of observation.
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Radiation intercepted in th -
it P € upper part = i-(11+A) x 100
|

Radiation intercepted in the midd|e part = [-(12+A) x 100
-X%= Y% -
[

Radiation intercepted in the lower part = [-(13-+A) % 100
—(X%+Y %) =Z%
1

Total light intercepted by the tree ::nn.u]'.ny =X4¥a 2
Where,

I = Incoming solar radiation received one feel ahove
top of the tree canopy.

1,= Incoming solar radiation received in the upper part
of the tree canopy,

1,= Incoming solar radiation received in the middle part
of the tree canopy.

I.= Incoming solar radiation received in the lower part
of the tree canopy

The physice-chemical characteristics ol both
rainy and winter season crops were recorded in July-
August and November-December respectively. The
observations on physical characters of fruits of all
canopy parts of plants at different spacing were noted
in terms of fruit size, fruit weight and seed number per
fruit. Similarly, the quality characters of both rainy and
winter season fruits were recorded in July-August and
November-December, respectively during the year of
2007 and 2008. The data on quality characters ol Iruits
were determined in terms of palatability rating. tn:IrmI
soluble solids, acidity and vitamin C content according
to the method of AOAC (2000).

Results and Discussion

The total radiation intercepted by ;'-.Ilnlmlind
Safeda puava plants was maximum ie. TE.?{IS B anel 67.93%
of fredm followed by 70.94% and 66.49%a in GxAm '.ii.'r':ll'.‘ﬂ:d
w rainy and winter scason, pespectively In!ul::
o in radiation interception with the increasing
o canopy wits observed during
ations i.e. 61.13% and
d plants during rainy

plants durin

1y, Decrease

plamt density und depth ¢ )

hoth seasons. Minimum total radi

57,649 were intercepted in 6x2m space

] wintler ¢rop Seasons, respectively. ol
The upper part of plants at 6x4m sp

- B e ral J0%
intereepted highest solar radiations during !‘ﬂln}.;"jlﬁ'ﬁ; iqc:j‘
as well as winter (51.25%) season and least in ﬁh_r?]dE;lEﬂl'l
planis with 48.7% (rainy) and 45.2% (winter) i
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interception. Similar trend of radiation intereeption with
plant density and depth of plant canopy was recorded
during both seasons. During winter ¢crop seasoen
(September-February). radiation interception in the upper
part el plants in all spacing levels as well as iotal radiation
intercepted was recorded lesser as compared w the rmny
crop season i.e. March — August due 1w the dilference in
inclination of solar radiations during winter and summer
seasons. Moreover the old leaves turning yellow as well
as the new leaves have relatively high transmassibility
{Mavi, | 986), thus less radiations were intercepted during
this peried in the upper part of the plant canopics and
slightly more of radiations were reached in the middle and
lower parts ol the canopies.

Somewhat vertical ortentation of auxiliary shoot
and leaves causing less absorption and more reflection of
incoming solar radiations results reduction in radiation
interception in plants at closer spacing of 6x2m and 6x3m.
The plants at 6x4m spacing were found to intercepted
highest radiations owing to higher foliage and more
horizontal orientation of shoots and leaves. The results
obtained in the present study are in line with that of
Heinicke {1963) and Loony (1968) who also found rapid
decrease in light infénsity with increasing depth of plant
canopy. The preseni findings are in accordance with Singh
et af (20035} and Singh and Dhaliwal {2007 ) who also found
that, in guava radiation interception by the suava tree
increased with increasing planting distance. The other
related finding are also in accordance with the present
investigation ¢.g. light intensity of full sun light {100
per cent) available at periphery of the round headed
apple tree canopy fell to 34 per cent at the depth of Im
{(Jackson, 1976} and 42 per cent at the depth of 2m
(Heinicke, 1966). In citrus 90 per cent of solar radiation is
absorbed by the first 3 feet (0.9m) of tree canopy (Green
and Gerber, 1967).

Quality characteristics of guava fruits

Fruit size: Reduction in fruit size was recorded with the
increase in plant density as well as with the depth of plant
canopy (Table 2). Size of fruits obtained from the upper
parts of plants at 6xdm spacing during rainy season was
found maximum (length 5. 10cm and breadth 5.25em).
During winter season fruit length was recorded maximum
i.e.6.70cm in Gxdm and fruit breadth 6.67cm in 6x5m spaced
plants. Smallest fruits were obtained from the lower parts
ol plant canopy 1.e length (4.48 and 5.75cm) and breadth
(4.62 and 5.82cm) during rainy and winter season,
respectively. Higher fruit size during winter season might
he due 1o quite less number of fruit bearing during winter
seasen and also due to more accumulation of
carbohydrates at low temperature in winter season. Higher
availability of pbotosynthates and less competition for
putrients and microclimatic parameters in plants at wider
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spacing and upper parts ol canopy contributed inc:'cn]El‘rl
in fruit size. The reduction in fruit size due to poor light
penetration subsequently affecting cnrhuh}fdrﬂn{ 5t|E?p|}'
in apple supports the results of present investigations
{Tustin et al, 1989). The present results are also in
agreement with the findings of Lal er of (2000) and Singh
and Bal (2002} ina similar study on guava,

Fruit weight: The mean fruit weight was found to be
increased with increase in plant spacing particularly during
winter season. Maximum mean fruit weight of 94 and 958
per fruit during rainy season (Table 2) and 162 and 160 g
per fruit during winter season was recorded in upper parls
of plants al 6x5m and 6x4 m spacing, respectively. Size of
fruits obtained from the lower parts of plants reduced
significantly in all spacing levels during both seasons,
The winter season fruits were much heavier than rainy
season fruits (Table 3). The results are in agreement with
the findings of Rathore (1976) in guava that cessation of
vegetative growth during cool climate results divertion of
food reserves to fruit development causing Iiiglmr fruit
size and weight. The fruits were weighted less in plants at
closer spacing and lower parts of plant canopy; this may
be ascribed to the reduced availability of photosynthates
to the developing fruits due to smaller canopies of the
trees and less light penetration. The similar results were
obtained by Lal er o/ (2000) and (Kundu, 2007) in guava.
Seed number: Seed numbers in fruit of both season
exhibited positive relationship with increase in spacing.
However, middle canopy fruits contained higher seed
content as compared to lower and upper canopy fruits
during rainy (Table 2) and winter {Table 3) seasons.
Maximum mean number of seeds were counted in fruits
obtained from middle parts of the plants during rainy (239)
and winter (326) season. Fruits taken of lower canopy of
plants at closest spacing of 6x2m exhibited least seed
numbers during rainy (185) as well as winter (267) season,
Reduction in seed proportion in fruils of lower parts of
plant at closer spacing may be attributed to uncongenial
microclimatic conditions resulting poor germination of
pollens on the stigma or poor pollen tube growth in vive
under such conditions, Since the seed number of guava is
due to pollen germination on stigma/pollen tube
penetration through style dependent, therefore, stigma
desicecation due to high velocity winds might have cremed
unfavorable conditions for pollen germination thereby
fertilizing less number of ovules per fruit of upper parts of
canopy of plants at wider spacing (Singh, 2003).
Palatability rating (PLR): The palaability rating of fruits
was increased with increase in plant spacing as well as
height of plant canopy in both rainy (Table 4) as well as
winter {Tah'ﬂ 5) season crops. T.hc upper canopy fruits of
plants at 6x5m spacing were maximum palatable with rating
of 8.38 during winter and 6.70 during rainy season. The
fruit PLR of both seasons decreased significantly with the
depth of plant canopy and increase in plant density. The
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least PLR during rainy (6.10)and w_inter{E.U}lwz_ls recordeg
in lower canopy of plants al highest density plaps
Decrease in palatability rating with decrease in plap,
spacing and depth ol plant cAnGY Ty be due 1o reduceq
interception of solar rad_latmns and uncungen;g|
microclimatic cond itions leading _tc- r:::duced TSS, reducing
sugars, higher acidity, poar Fruu_ size nlnd lesser coloyr
development as compared to fruits obtained from plans
at wider spacing and upper parts of canopy. These resulis
are in the same line with the results recorded by Singh
(2005) who obtained significantly higher PLR in widely
spaced and upper parts of plants of guava,

Total soluble solids (TSS): The upper canopy fruits of
plants exhibited maximum mean TS? 1.e.9.77 and 11,269
and minimum of 9.49 and 10.36% in lower canopy fruits
during rainy (Table 4) and winter ('_I'ahlc 3) season crop,
respectively. Highest TSS content in rainy (9.90%) and
winter { | |.80%) season was recorded in upper canopy fruits
of 6x5m spaced plant and least 9.13% (rainy) and 10.20%
(winter) in lower canopy fruits of 6x2m spaced plants,
Decrease in TSS in fruit of closely spaced plants
particularly at lower canopy areas may be ascribed to the
upright and compact canopies which interfere in radiation
penetration during the critical period of fruit development
and also lesser source to sink ratio at smaller canopies of
plants at high density. Amiable microclimatic conditions
results higher TSS in upper parts of plants. Lal er af (2000)
Singh and Bal (2002) and Singh er &! (2007) also recorded
increase in brix degree with increase in plant spacing. Singh
and Dhaliwal (2004) also reported higher TSS in fruits of
upper parts of plant canopy in guava.

Acidity: Decreasing trend of acidity in guava fruits with
increasing plant spacing and height of plant canopy was
observed during both seasons. Lower canopy fruits of
both seasons contained average maximum acidity of
0.213% (Tabla 4 &5} followed by middle and Upper canopy
fruits. Least ascorbic acid content was analyzed in fruits
of upper canopy of plant at wider spacing of 6x5m during
i (0.185%) seasons. The reduction in acid content in
fruits of upper parts of plants and plants at wider spacing
may be accredited to the possible conversion of organic
acids into total sugar content or increased fruit volume
may also be the another reason to reduce the acidity level
in larger fruits. These findings are in agreement with that
ot: Singh and Dhaliwal {2004) that the ac'idfly wats increased
with the increase in planting density in guava.

Vitamin C: In rainy season, average vitamin C content ol
UPper canopy fruits was significantly higher i.e. 152.3 mg
/100g fruit in rainy and 178 4 mg/100 g fruit in winter season.
Hu%h::u vitamin C content was recorded in upper canopy
fruits of plants in rainy (158.1 and 160.5 mg) and winter
(190.0 and 185.5 mg) season at 6x5 m and 6x4m spaced
plants, respectively. Increment in vitamin C content of fruits
e Widely spaced and upper canopy fruits may be owing
to higher radiatjon interception and assimilation of
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better nutrition and photosynthates
p!anls at closer spacing. Similar resu
Singh and Dhaliwal (2004) and Singl

as compared to the
Its were obtained by

reported that ascorbie
increase in plant spacin

1and Bal [20{]‘2]3!5;:

a-:_u:l content was increased with
£ n different cultivars of guava,

Table 1. Distribution of solar radiations in different parts
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— ol plants at different spacing.
Spacing (m) Solar radiation interception {?ff]l =

Rainy Season Winter Scason

U M L T 0] il [ T

6x5m 5425 1073 5% 7094 4980 1078 591 6649
6xdm 56.10 1071 395 1276 5125 079 5896793
3m 5312 832 4296 573 49.50 836436 6242
2 4870 825 4.18 &61.13 4520 825419 5764
CD(P=0.05) Spacing (A): 1.31 Spacing (A): 2.07

Partof plant (B): 226
AxB:INS

Part of plant (G,. 0.75
AxB NS

Table 2. Physical characters of rainy season fruits obtained from upper (U), middle
(M) and lower (L) parts of plants at different spacing.

Spacing (m)

Solar radiation interception (%)

Fruit length (cm) Fruit breadth {em)

Fruit weight (g} Seed number

u M L u M L u M L U M L

65m 500 472 465 523 513 482 W 7o &4 243 252 245
Gxdm 510 470 463 525 509 48 9 74 65 250 255 248
63m 495 462 452 510 503 470 & a7 58 el | 235 210
&x2m 487 455 448 490 475 462 68 62 52 209 213 185
Mean 501 4.65 457 512 500 475 BB 698 98 231 239 m
CD(P=0.05) A 0,00 A:0.08 A:.94 A:2l.2

B:0.11 B:0.09 B:5.8 B:18.5

AxB:NS AxB:NS AxB:6.5 AxB:16.3

Table 3. Physical characters of winter season fruits @btaineq from upper (U), middle
(M) and lower (L) parts of plants at different spacing.

Fruit breadth (cm)

Fruit weight (g) Seed number

Spacing (m) Lfnu.n lengrfdh (cm) : U M__ L 0] — T - -
6Sm 660 635610 635 624610 162 151136 310 327 357
6xdm 70 632610 633 620605 160 15135 32 32 3
&G 640 620585 625 613590 150 133128 84 317 308
ﬁlem 625 608575 580 605Ss8 132 12519 2% 319 267
i 649 624595 618 616597 1510 1410 1295 295 36 314
CD(P=005) A:0.12  A007  A6T Al
B:0.10 B:006  B:72 i
AxB:NS  AxB:NS  AxB:38 AxB: 12,
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m upper (L) middle (M) and
Vitamin C(mg/100 g pulp) —_—

Table 4. Quality of rainy season fruits obtained fro
lower (L) parts of plants at different spacing.

: ity (Y
Spacing(m) PLR (out of 9} TSS (%a) L,ﬂcrdll}"[{j ) ™M T U M
6Gm 663645 G635 988 975983 0185 0190 3*:?3 :;ﬁ':'[: :?ﬁ; }:;'
Gxdm 670645 620 990 972066 0192 0191 oAl
63m 625618 620 1000966935 0190 0200 0= T
6:2m 6.156.10 605 955 933943 0210 0215 02l 54 479 s
Mean 641630 63 971 06949 0I19% 019 0213 1323 I 37
CD(P=0.05) A009 A0 A:0.04 A:10.1
B:0.12 3:0.05 B:0.07 B:9.5

AXB:NS AXB:NS ~ AxB:NS  AxB:86

[A: Plant spacing, B: Parts of plant canopy AxB: Interaction of spﬂffi"g and parts of plant canopy, u,
Upper. M: Middle, L: Lower parts of plant canopy, T: Total light interception in whole plant, PLR: Palatability
rating: NS: Non-significant] ' |
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Effect of peeling and thickness of slices on shelf-life of
dehydrated kachari (Cucumis callosus L.)

M. L. Meena® and G. Lal*
Department of Horticulture. SKN College of Agriculture, Jobner (Rajasthan), India

Kachari (Cucumis callosus L.) is one of the minor
vegetables of family cucurbitaceae. The post-harvest losses
in Kachari vary from 30-40 per cent due to its perishable
nature and glut during harvesting time, which also reduces
the market value of the fruit. Hence, dehydration is the
only solution to overcome the problem of post-harvest
losses as well as to provide high returns to the growers
alongwith the availability of the fruit during off-season.
Appropriate size of slices and peeling of fruits are good
for drying and dehydration and improve the appearance,
colour, quality of dehydrated product. Sulphuring treatment
also improve the quality of the product. Sanitation was
maintained in solar dryer as the dehydrated produce should
be free from dust, flies, bees, etc. The solar dryers are
simple to fabricate and well suited to rural conditions and
small scale food processing industries, Keeping these
points in view the present investigation has been carried
out to study the effect of peeling, thickness of slice,
sulphuring treatments and drying and dehydration
techniques on the physico-chemical quality of the product.

Fully matured unripened uniform sized fruits with
no injury on skin were procured from the Kachari growing
area of Jaipur district of Rajasthan. Fruits were wasrhazd in
the laboratory with running tape water I'r:nllqwf:d b;rr distilled
water to remove dirt, dust particles, pesticide residues, ete
and air dried. The fruits were subjected to three drying
methads viz. sun drying (D), solar drying (D.) and oven
drying (D,). Fruits were sliced in two thickness viz, 0.3
em thick slices (T,) and 0.6 cm thick slices (T,). There
were two trearments of peeling viz., with peeling (P,) and
without peéling (P,). The slices prepared were Subg“‘““g
to two sulphuring treatments viz., with sulphuring (5 ) an ;
without sulphuring (S,). In all there were 24 treatmen
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combinations. Required quantity of Kachari fruits were
taken and removed the peels by peeling knife. Slices of
0.3 em and 0.6 cm thickness were prepared from both
peeled and unpeeled fruits with the help of peeling knife.
Slices were exposed to sulphur fumes in a sulphuring cell.
The tray load was 500 g fruits per square ft area. Burning
sulphur dust on the charcoal fire produced fumes. The
slices were confined to the fumes for 30 minutes. The
quantity of sulphur burnt was 2 g per charge. After
application of treatments the slices were subjected to
drying. For sun drying, the slices were spreaded in open
sun light until completely dried. The average maximum
and minimum, temperature was 35.1° and 11.6°C,
respectively. The slices were completely dries in 8 days.
The slices were loaded uniformly in a multitray cabinet
solar dryer which was placed in open sun for solar drying.
The top of the solar dryer was covered with a transparent
glass and the sides were coated with black colour. The
trays were changed in rotation from lower shelfto the upper
one in order to ensure uniform drying of the entire mass.
The temperature of the solar dryer was 5-7°C higher than
sun drying. The slices were completely dried in 6 days.
For dehydration in oven, the slices were spreaded on trays
with a load of 500 g per sq. ft area. The temperature of
the oven was ranged from 30-35°C. The slices were
completely dried in 10-12 hrs. The drying ratio was
calculated after weighing the fresh and dried slices. 10g
of dried slices from lot were taken and subjected to boiling
water for 15 minutes and then weighed after cooling and
rehydration ratio was calculated (Ranganna,1991). The
ascorbic acid, carbohydrates and protein content of slices
were analyzed with the help of methods suggested by
{AOQAC,1990). The colour and organoleptic evaluation was
done by a panel of 5 judges, as per the Hedonic Rating
Test Amerine et al.[1963). To test the significance of
variation in the date obtained, the analysis of variance
technique was adopted as suggested by Fisher (1950) for
completely randomized design. Significance of the
difference in the treatment effect was tested through 'F’
tesl.
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It is obvious from the results that the drying and
rehydration ratio was significantly affected by different
treatments (Table 1), The maximum (10.10) drying ratio
was obtained in 0.3 cm thick peeled sulphured slices dried
insolar dryer (D,T P S, treatment combination). The slices
dried under sun resulted in maximum moisture loss as
compared 1o other methods. [t was observed that 0.5 cm
thick unpeeled sulphured slices of Kachari dried in solar
dryer (D,T P.S, treatment combination) absorbed more
water and resulted highest rehydration ratio (4.0) as
compared to 0.6 cm thick peeled non-sulphured slices dried
in sun or oven. It might be due to uniform drying in solar
drver as compared to sun and oven drying, favourable
effect of sulphuring treatment, presence of more pulp and
seeds in peeled slices increased the drying ratio while the
presence of peels on the slices favoured the absorption of
water and consequently increased the rehydration ratio.
Roy and Singh (1979) in bael have also reported similar

The results revealed (Table 1) that the solar dried
slices of 0.6 cm thickness with peeling and sulphuring
treatment retained greater amount of ascorbic acid as
compared to sun and oven drying of 0.3 cm thick unpeeled
slices without sulphuring treatment. Sulphur treatment
reduced the destruction of carotene and ascorbic acid,
which are important nutrients for fruits Raghupathy and
Thangavel (2003).

The carbohydrates and protein content of the
slices affected significantly with the application of different
treatments. The solar dried peeled sulphured slices of 0.3
cm thickness retained maximum carbohydrates and protein
as compared to all other treatment combinations. More
availability of pulp in peeled slices and favourable effect
of sulphuring treatment retained more carbohydrates,
Khurdia and Roy (1986) found that fruits dried in solar
dryer retained high SO, content with fewer changes in

findings.

reducing and total sugars as compared to those dried in

Table 1. Effect of different reatments on the physico-chemical characteristics of dried Kachari slices.

Treatments Drying Rehy- Ascorbic Carbo Protein Colour Organo
ratio dration acid hydrates (%) score (Out leptic
ratio (mg/ 100g (%) of 10 rating
pulp) marks) (out of 10
marks)
DTIPS) 1005 228 19.35 29.39 9.97 6.70 641
DT,P.S, 1001 220 18.50 49.15 9.46 6.52 6.00
DiT:P,S, 10.05 225 19.45 49.24 9.85 6.62 6.38
D,T.PS, 1003 2.8 18.61 48.99 9.40 6.43 5.90
DTS, 9.85 328 17.50 42.76 6.95 5.55 6.40
DT P.S. 9.80 320 16,70 42.10 6.25 5.30 597
D\ T:P:S, 9.82 3.26 17.40, 42.61 6.90 547 635
D,T,P:S, 9.78 119 16.65 42.20 6.39 525 587
D2T P8, 0.0 290 23.29 4239 1220 820 8.51
D2T,P S, 1006 270 22.89 52.00 1,90 800 790
D:iTaPS, 1009 239 23,40 52.23 1210 8.15 8.45
D:TP,Ss 1005 265 2,75 51.89 170 7.90 7.70
D.T\P,S, 9.95 4.00 17.90 46.50 7.69 7.50 §.25
DAT\P:S- 9.00 350 16,85 46,20 7.20 731 765
DT,P,S, 9.94 3.95 17,95 46,37 7.67 7.40 8.18
D:T:P:S: 9.90 345 16.90 46.15 7.19 7.20 7.60
D.T.PS, 1007 283 21.09 50,62 1092 793 737
DITP.S, 1000 26 20,65 49,84 1049 770 7.13
D,T.P.S, 1004 280 21.00 50,48 1075 7.9 735
DsTaP\Ss 1000 256 20,52 19.75 1045 7.60 7.10
D,T,P,S, 9.89 3 80 17.69 44.79 7.56 7.32 7.00
DT, P:Ss 9.84 3.40 16.95 44.25 7.30 7.14 6.69
D,T,P.S, 987 375 17.74 44.67 7,45 7.10 695
DT.P.S, 983 339 16.90 4411 735 690 667
SEm -+ 0.01 0.02 0051 0.060 0075 0058 0075
CD (P=0.05)  0.03 0.06 0.5 0.18 0.22 0.17 022
D, - Sundrying T, 0.3 cm thick slice P\-With peeling S,-Sulphuring

D,-Solar drying T, —0.6cm thick slice
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Fy- Without peeling

S~ Non-sulphuring
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open sun. Similar results were also reported by Tripathi et
al. (1988) in aonla.

Slices dried under solar drver resulted in minimum
loss of colour as compared to slices dried under sun and
oven. Sun dried slices had maximum loss of colour due to
the effect of direct sunlight. Lee er al., (1994) also obtained
desirable colour when persimmon fruits were either dried
with hot air + sun or artificial ventilation. The desirabie
bright attractive white yellowish colour with maximum
score was observed by colour judging panel peeled slices
of 0.5 cm thickness as compared to unpeeled and 0.6 cm
thick unsulphured slices, It might due to the fact that colour
of smaller peeled slices was attractive and desirable and
sulphur fumes prevent oxidative browning. These results
are close agreement with those of Cai and Caorke (2001),
The peeled slices of 0.3 cm thickness dried in solar dryer

were highly acceptable with maximum organoleptic score

over unpeeled slices of 0.6 ¢m thickness dried in sun or
oven, The maximunybenefit cost ratio of 1.21 was obtained
with 0.3 em peeled and sulphured slices dried under solar
dryer.
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Parvati under different planting system in cold arid condition
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Ladakh. the northern part of India located in the
Trans Himalayas at an altitude of 11,500 ft. above MSL.
The climate of cold arid region is a blunt of arctic and
desert climates characterized by long severe winter where
mercury drops down to -40°C while summer is short hot
with cooler nights and dries with scanty rainfall. Garlic
(Allium sativunt) is the second most widely used cultivated
vevetable A/linm sativum after onion it is being used in
several food preparations. This is an essential part of the
fresh vegetable provided to the troops of Ladakh due to
its high medicinal value. According to the ration scale of
the Army. it is provided at a scale of 20gm/person/day
{Sharma et al.. 2009). If the same scale used, the.re Is an
average requirement of | 800 MT fresh Garlic annually in
Ladakh region for local population as well as army
deployed in this sector (FRL Report, 2003). As on date,
the complete requirement is met by airlifting Garlic from
others part of the country, so in order to achieve this targets,
there is need to develop the production technology and to
enhance the production of Garlic. Therefore, an attempt
was made on the production and performance of Garlic
under different planting methods in Leh conditions.

A field experiment was conducted at RARS,
SKUAST-K. Leh. Ladakh (J&K) during 2006 and 2007,
The soil are sundy loam in texture, slightly alkaline in
reaction (pll = 8.2 medium in organic carbon (0.622,),
low in available phosphorus (8.2 kg ha') and medium in
available potassium (225 kg ha''). The experiment was laid
out in Randomized Block Design under-two planting

*Corresponding email :
sharmavkleh(@yahoo.co.n
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methods (Raised bed system and flat bed system). The
test variety of Garlic was Agrifound parvati. The nitrogen
was applied @ 80 kg ha”, half dose of nitrogen was applied
at field preparation and remaining half 15-20 days after
emergence: Phosphorus (60 kg ha') was applied through
DAP and potassium 40 kg ha' through MOP as a basal
dose at field preparation. Sowing was done on 15" and
17" October during 2006 and 2007, respectively, at a
spacing of 15 cm between rows and 9 ¢cm between plants.
The field was covered by the leaf litter of popular and
willow trees during winter season (November to April) of
the year. After removing the leaf litter from Garlic field
need based agricultural practices were performed in the
Garlic field in the month of April.

~ The survival per cent of Garlic var. Agrifound
parvati was similar in both the raised bed system and flat
bed system. The vield of Garlic under raised bed system
was higher during both the years (2006 and 2007) as
compared to flat bed system or conventional system. On
an average yield of Garlic was 104.09 gha” and 86.38 q
ha'' under raised bed and flat bed system respectively
(Table 1} the variety of Garlic (Agrifound parvati) raised
bed system shown 20.14 %5 higher in yield over flat bed
system. The highest vield (106.67 gha') was obtained in
the year 2006 under raised hed system and lowest (85.76
q ha') in Oat bed system during 2007, Duringe the year
2006 and 2007, the yield of Garlic was significantly difter
among the planting systems. It may be due to more values
of vield attributes characters of Garlic under raised bed
system und irrigation water creates the compaction of the
soil within 4-5 days after irrigation, which causes average
relative humidity <45% and high wind speed under the
Nat bed system. The trend of variation in vield co mponents
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Table 1. Yield and
planting System

yield auributes of Garlic (var. Agrifound parvati} under cold arid condifion among the different

Characters Raised bed system Flat bed system

2006 2007 Mean 2006 2007 Mean
T:Jum_b“-"" of bulbs /m” at harvest 60 56 58 57 59 58
Survival per cent 77.92 T2 75.32 74 02 76 62 7532
Bulb size in length (cm) 3.94 3.79 3.87 3010 3.13 3.12
Bulb weight (gm) 17.80 18.13 17.97 15.40 1492 1516
Cloves ! bulb 7.75 7.51 763 6.91 6.82 6.87
Cloves weight (gm) 2.97 2.9] 2.94 2.34 2.23 139
Yiel (q ha-1) 106,67 101,50 104.09 87.00 85.76 8638
Per cent increase over FBS 22.6] 18.35 2048 - =
CD at 1% for yield 4.073 4,062

viz. bulb size, bulb weight and cloves weight was similar Acknowledgement

to that of yield of Garlic between raised bed system and
flat bed system. On the basis of this study, for Ladakh
condition, where the pan evaporation is high and dry
environment (average RH <45%), the propagation of
cultivation of Garlic on raised bed system can be suggested
to achieve the demand targets and get maximum earn from
cultivation of Garlic under raised bed system by farmers
of Ladakh region. :

It is concluded that the survival percentage of
Garlic var, agrifound parvati was similar in both the
planting system viz. raised bed and Mat bed system. The
variety of Garlic under raised bed system showed
superiority w.r.t. bulb size, bulb weight, cloves bulb, cloves
weight and yield (104.09 gha™) over flat bed system. The
variety under raised bed system showed 20.14 per cent

higher in yield over flat bed system.
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Effect of surface sterilizing agents on establishment of axenic
culture in kinnow mandarin ( Citrus deliciosa)

Raj Kumar, M. K. Kaul, $. N. Saxeria, S. Bhargava and 5.5.5irrva
Agrienitvral Research Station, Sriganganagar, (Rajasthan Agricultural University)

The surface sterilization is the most important
step prior to initiate tissue culture and can become a eritical
point in establishment of certain species particularly when
the explants was derived from field grown woody perennial
plants. Kinnow mandarin (Citrus deliciosa) is a cross,
between the king sweet orange (Citrus nobilis) and Willow

leaf mandarin (C: deliciosa) developed in California by

H.B. Frost. Kinnow fruits have a great therapeutic value
due to favourable ratio of K and Na. Kinnow fruits are
not only delicious and refreshing but also possess great
nutritive value. It contains 10-12% carbohydrate, 0.6-0.8%
protein, 0.9-1.1% vitamin A, 0.45-0.55% vitamin C, 0.01-
0.02% thiamine, 0.002 - 0.003% riboflavin, 0.25-0.35%
calcium, 0.18-0.25% magnesium and 0.028-0.034% iron.

Tissue culture technology offers an advantage
over conventional methods of propagation (‘T'-budding)
in producing large number of true to type plants from
healthy plant with in a short period of time. In this
perspective studies were taken out to standardize the safest
concentration and duration of treatment for maximum
aseptic culture establishment in kinnow from field grown
adult plants.

Young, fresh growing branch from mature (4-5
years) plant of kinnow were harvested and cut in to
segments, each segment having at least one bud. These
nodal segment were washed under running tap water for
two hours followed by 10 minutes in 0,5per cent Bavistin.
These explants were treated with quickly once in 70 per
cent ethanol followed by surface sterilized with 0.1per cent
HgCl, for 4,6,8,10,12 and 14 minutes and (1.5 per cent
sodium hypochlorite solution for 5,10,15,20,25 and 30
minutes and washed thoroughly with autoclaved double
distilled water for 3-4 times, These surface sterilized
segments were inoculated in screw cap Jam bottles of 200
ml. The bottles contained 30-40 ml of Murashige and
‘Skoog (1962) medium containing 3 per cent sucrose and
0.8 per cent agar. All the surface sterilized explants were
inoculated. The medium autoclaved at 121 °C (1.06kg cm-
2) for 20 minutes. All the process was cfa.rru:d out under
aseptic condition in laminar air flow cabinet.

The each treatment was replicated ten times. All

" the cultures were incubated in culture room at 27°C = (.5°C

with 13711 hrs photoperiod at photo lux intensity of 50-70
uE?S! provided from cool white fluorescent tubes. The data
were analyzed in CRD design.

The response of explants to various sterilizing
agents in culture medium is presented in Table-1. The
efficacy of sterilizing agents HgCl, and NaOCI with
different exposure time was adjudged in terms of maximum

aseptic explants produced, which responded to sprouting.
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[n case of Mercuric chloride (@ 0.1 per cent, the highest
contamination free explants, 95.00 per cent were recorded
when quick diped in Ethanol (70 per cent) followed hy 12
minutes whereas with NaOCl1 @ 0.5 per cent at 30 minutes
gave 85 per cent. The increase in the exposure period with
mercuric chloride (0.1 per cent) upto 14 minutes resulted
in death of explants whereas no such effect was observed
with NaOCl. The decrease in exposure period with both
the chemicals, the contamination of explants increased
significantly. These results are in agreement with the results
of Kour et al. {2007) who reported in rough lemon.

At the end of 30 days of inoculation, the
maximum (80 per cent) survival of explants was recorded
with mercuric chloride (@ 0.1 per cent at 10 minutes with
80 per cent survival, whereas under NaOCI 0.5 per cent
with 25 minutes exposure recorded 65 per cent survival
of explants. Syamal et al. ( 2007) also reported that HgCl,
was better surface sterilizing agents over other chemicals.
The number of shoots (3.09) as well as shoot length (0.93
cm) per explants was maximum under sedium hypochlorite
@ 0,5 per cent with 10 minutes exposure whereas in case
of mercuric chloride @ 0.1 per cent maximum number of
shoots(2.50) and shoot length (0.82 ¢m). It may be due 10
tissue injury by the chemical. These results are in
concurrence with (Karwa, 2003, Meghwal et al.,, 2001), The
number of shoot and length of shoot decreased with
increasing time exposure of treatment of both chemicals,
may be due to presence of mercury in mercuric chloride
and chlorite in sodium hypochlorite. Similar results have
been reported by Amin and Jaiswal (1987)
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T - . ‘ |
M il EEcho fSurface sterilizing agents on sterilization on nodal segments of kinnow mandarin after 30 days

of incubation,
Mecuric chloride 1i_l_ul:_'l i 0. 1%) Sodium hypodhlorile {NaCQCl500.5%)
Durai Contaminai Final - Number  Length - Final Number  Length
":1?1""‘” Fieis mpla::“ stablishmem  of shoois of Duration Céz_mummlmm establishment  of shoots of
b %) ol explants per . shaa iMin) mfﬁ o of explants per shoot
7 [ cxpla s cmj : (%a) expl s Lcm)
.0 0.00 00 0.1 5 0.0 0.00 0.0 0.00
6 (0.0h (0.00) {00 [0.00)
40.0 25.0 250 082 10 15.0 10.0 3.09 0.93
(39.23) {30,00) [22.79). (18.43)
8 70.0 65.0 226 0,63 15 30.0 25.0 27 0.62
[36.79) (53.73) (33.21) {30,040y
10 85.0 80.0 1.93 0.54 20 65.0 55.0 2.10 0.56
6721} {63.43) (53.73) {47.87)
|2 95.0 . 20.0 6.97 0.51 25 E0.0 65.0 1.76 0.50
[77.08) ©(26.5T) (63.43) (53.73)
14 (.00 0.00 0.00 0.00 30 B5.0 15.0 " 1.06 035
- (0,00 10,00} (47.21) (22.79)
Mean 6341 .66 127 .42 Mean N E; 16.0 1.79 0.50
{32.77) (34.20 ' {45.63) (22.92)
0.33 0.037 0035 0.08 SEme 0.711 0.033 0.065 0487
0.95 0.158 0157 022 CS; 209 0173 oags O
*Figures given in parentheses are angular transformed value
References establishment of Guava (Psidum guajava L.).
Amin, M.N. and Jaiswal. V.5. (1987). Rapid clonal Frogressive Hort. 33(1): 101-103,
propagation of guava through in vitro shoot Karwa, A. (2003). fn vitro propagation of citrus reticulate
proliferation on nodal explants of mature trees. . blanco (Nagpur mandarin). Ind. J. Genet. 63 (2):
Plant Cell Tiss. Org. Culr., 9:235-243. 187— 188
Kour, K., Bakshi, P. and Kher, R. (2007). Studies on micro- Syamal, M.M., Upadhyay, 5., and Biswas, B. (2007). in
propagation of rough lemon. fndian J Hort . 64 vitre clonal propagation of kegzi lime (Citrus
(4) : 454-455. aurantifolia Swingle) Indian J Hort. 64 (1) 84 :
Meghwal, P.R., Sharma, H.C. and Singh, 5.K. (2001). Effect 86.

of surface sterilizing agents on in vitro culture
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Performance of new introduction of date palm under hot arid
conditions

R. S__ Singh*

. R. Bhargava and B. D. Sharma

Cenitral Institute for Arid Horticulture,, Bikaner-334 006 (Rajasthan)

Date palm (Phoeniv dactylifera L.} is a nutritious
fruit and provides high calories of energy, [t is rich source
of carbohydrates, minerals, vitamin A, B, and B, Date palm
is mostly suitable for cultivation in arid regmm of the
country where irrigation facilities are available. It is
drought hardy plant and tolerates salinity and aridity. It
requires rainless period during fruiting season particularly
at the time of ripening. In order to exploit the potential of
the north -western dry regions of India for date palm
cultivation, a number of varieties have been introduced
from Middle East countries, USA, which is performing
better in different parts of country (Chandra er. al. 1990),
Introduction of new varieties having better traits is a
continuous process to enrich genetic resource and
productivity of crops. In India, date palm is mainly
cultivated in western parts of Rajasthan, Kachchh region
of Gujarat, Punjab and Haryana. The districts of Rajasthan
such as Jaisalmer, Barmer, Bikaner, Jodhour are extremely
dry and suitable for date palm cultivation, In addition to
this, parts of Sri Ganganagar, Churu, Nagour,
Hanumangarh, Sirsa, Sikar are also suitable for date
production (Mertia and Vashishtha, 1985). In Kachchh
region of Gujarat, date palm is growing in about 12,493
ha area with production 0f 85,352 tonne doka stage fruits
- Al present, India imports about 253,341 MT dates from
Gulf countries every year of worth 7.2 million $ in the
form of pind (soft dates) and dry dates (Chhuhara). In our
country, date production is very less due to lack of early
maturing varieties, rain tolerant genotypes and sufficient
planting materials as well as improved production
technology for different agro-climatic conditions. By
introducing new cultivars and increasing in area of
production will certainly help to save foreign exchange
and provide nutritious fruit Lo rural inhabitants (Singh e/
al, 2003). Looking to its vast potential in arid and semi
arid regions, three daie palm cultivars were introduced

*Corresponding author email:
rssingh@@yahoo.co.in
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from Iraq to India. In this paper, the performance of new
introductions of date palm under hot arid conditions of
Bikaner has been discussed,

The Central Institute for Arid Horticulture, Bikaner
is located in the north western part of the country, The soil
of arid region is sandy, very poor In fertility and water
holding capacity, having pH 8.3 to 8,5, ECe 0.1 to 0.]5
dSm** and 0.08 to 0.09 per cent organic carbon. The
recurrent drought and extreme aridity is common. The
average rainfall is about 240 mm/ annum, May-June is the
hottest (mean max, temp. 42.9 °C and mean min, remp,
29.6 'C) and December-January (mean max, temp, 23,7
“C and mean min. temp 8.9 °C) are coldest months of the
year. Being sandy desertic, the soil gets heated up and
cools soon when exposed to high or low lemperatures,
Accordingly, occasional frost during December and
January is also experienced in this region. The ground
water source is deep and saline in quality. The source of
irrigation is open well and canal in the region.

Three date palm cultivars namely Shakkar (EC
402388), Braim (EC 402389)and Chip chap (EC 402390)
were introduced from Iraq to India through NBPGR, New
Delhi during the year 1997 (Annonymous, 1998), One
sucker of each cultivar was procured in April, 1997, The
sucker of cultivar Shakkar was small in size and rootless
while other two were appropriate in size/weight and 3-4
roots were preseril. The imported plant material was kept
under nursery conditions for six months for hardening and
rooting before planting in the field. At planting, suckers
were treated with Carbendazim (0.1%) and 1BA 1000 ppm.
The pits of IxIx1 m size were prepared and filled with
soil mixtures of sand + clay + FYM ():1:] ratio) and
Methyl parathion dust (50g/ pit). The offshoots were
transplanted in field during the month of October, Plants
were monitored regularly till establishment and irrlgation
was given as and when required.

Observations on height of palm, size of leaves,
pinnae, emergence of spathe, opening of spathe, fruiting.
maturity of berry and quality of berry were recorded.
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The performance of date pal
respect to survival, .

_ : growth, suckering
opening of spathe, fry

bunch/ palm, size of bu
presented in Table —|

m varieties with
- spathe emergence,
iting, yield (kg/palm) number of
ich and berry characters have been

Table 1. Performance of exotic dare palm germplasm

and Chip chap offshoots survived and sprouted under field
conditions of Bikaner, Rajasthan. However, the offshoot
of Shakkar could not survive in the field and dried after
two months of transplanting, which may possibly be due
lo small size and under weight of sucker and lack of roots.

under Indian arid conditions.

Characters

Braim (EC 402389) Chipchap (EC 402390)
~Palm height (cm) 300 250
Number of suckers/plant 08 06
Spread (em)
-5 250 240
E-W 270 T 250
Length of leaf ¢m. 210 170
Pimnae size , :
Length x width (cm) 26.3x2.57 31.5x2.70
Spathe
Emergence IMarch TMarch
Opening 19March 21March
Fruiting
Fruit set (%) 70 80
Doka stage maturity 20July 1uly
Colowr of berry Yellow Wellow
Size of berry cm. 3.34x2.10 3.56x226
(Length x width)
Weight of berry o 7.74 832
Pulp:stone ratio 7.00 6.60
No. of bungh/plant 4.0 1.0
Length of bunch 48 35
Bunch weight kg 15 1.0
No of strand per bunch 21 16
Length of srand em. 29 21
No. of berries /strand 14 14
Yield kg)‘lzalm ( 5thyear) 6.000 1.000
Swne weight { £.) _ 1.08 . 1.35
Stope length x width e lﬂﬂxﬂ-ﬁﬂl 2.52x0.85
- Taste of doka fruit Sweet and juicy sweeet
Acidity (%) 0.17 027
Ascorbjc acid (mg/|00g pulp) 200 !Iﬂ
Sugars (mg. /100g fresh pulp ) 620 630

Survival of plant | |
Cine offshooy of three cultjivar was introduced

fram Iraq through a delegation which visilel-'.l to I|_1dia. The
plants were braught without any packaging. The p!an[
material was transported from NBPGR, New Delhi to
C.1.A.H.. Bikaner by train. The uffshnﬂts were mma!l;,r
p]-g]'_ligtﬂ in perforated gunny bags, _wh 'Fh were filled with
garden soils. The plants were maintained unlds;r normal
cultural practices. All offshoots were 5ut:1.'|ve(! under
nursery conditjons. Sprouting was started in Chip chap
and Braim suckers. Duripg the month of October, the
suckers were transplanted in the field. Out of these, Braim

Sucker size/weight play an important role in survival and
establishment of plant under field conditions (Pareek,
1984). Though, Date palm is a hardy but rooting in offshaot
is very difficult which is the main cause of mortality of
suckers besides attack of diseases especially crown rot and
environmental conditions of the growing sites,

Plant growth

The vigorous plant growth was observed in
cultivars Chip chap in comparison to Braim plant in respect
of palm height, spread, leaf size, pinnae, and suckering
also (Table 1). Plant growth pattern in both the cultivars
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were at par to other germplasm planted in the same year at
same site. It seems that the growth performance of both
the cultivars is satisfactory under hot arid environment.
However, plant srowth depends upon genetic character of
the genotype besides environmental conditions of growing
sites. Similar view has been expressed by Zaid (1999)
while working on production technology of date palm.

Spathe emergence and flowering

In general, emergence of spathe in date palm starts
after 3-4 years of planting. However, it depends on the
age and size of suckers in addition to cultural practices
employed. Spathe emergence period also depends both
on climatic conditions and genotypes. Variation in
emergence of spathe has also been reported by Zaid (1999),
Under Indian conditions, emergence of spathe has been
reported during February to March (Chandra et a/, 1990).
In both the introductions, spathe emergence was recorded
in the first week of March during 2003. It is also similarto
earlier introductions and shows medium to late maturing

tvpe. Besides, spathe opening pattern was also similar in
both the cultivar. '

Yield and berry characters
In the first year of fruiting, 6.000 kg/plant berry
{doka) was harvested from Braim plant after five years of
planting. Howewer, Chip chap cultivar started flowering
and fruiting in the year 2002 after four years of planting
but the yield was very less. Only one bunch of 500g weight
was produced in the year 2002. During the year 2003, fruit
yield (1.000 kg) was obtained from the plant of Chip chap
which increase subsequently with the age of plant. In both
the cultivar, berry colour was yellow and sweet in taste
(table 1) with average berry weight 7.74g and 8.32g for
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Braim and Chip chap, respectively. Bigger berry size was
recorded in Chip chap than that of Braim cultivar, which
possibly be due to genetic feature of the genotype in
addition to environmental conditions. Doka stage was early
in Chip chap cultivar. Bunch size was also bigger in Braim
in respect of number of strands per bunch, number of
berries per strands. Fruit set also depends on the time of
spathe opening. pollination. viability of pollens and
receptivity of stigma besides climatic features. However,
better percentage of fruit set (70-80 %5) was also recorded
in both the cultivars under arid conditions. The percem
acidity was 0.17 and 0.22 in Braim and Chip chap,
respectively. There was no much more difference in both
the cultivars with respect to acidity (%), ascorbic acid and
sugars content. The stone size and pulp stone ratio was
higher in case of Chip chap which might be due to genetic
features of the variety.
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Bael (Aegle marmelos Correa) isan importance indigenous
fruit of rutaceae family. The tree is very hardy in nature
and can withstand against various biotic and abiotic
stresses. The impaortance of bael is enumerated in ancient
Indian and Buddhist literature, The fruits of bael is known
for its curative properties and nutritive value. The fruit
pulp contains fair amount of vitamin A, C and high amount
of riboflavin (Gopalan e af., 1985 and Saroj et.al., 2006).
The fruit pulp contains marmelosin, which is laxative,
diuretic, astringent, digestive, stomachic and also posses
anti-amoebic and hypoglycemic properties.

Bael fruits are mostly utilized in form of
beverages so far. Moreover, candy is another product of
dry in nature and becoming popular among consumers.
However, the quality of candy not only depends upon the
recipe but the also the cultivar by which it has been
prepared. In the last decade, several varieties of bael has
been released for commercial cultivation under tropical,
subtropical and arid conditions. The information on
suitability of cultivar for preparation of candy is essentially
required for processing industries. Therefore, present 5n.l:d}f
was panned to screen the suitable cultivar for preparation
of candy.

The investigation on “Screening of bael (degle
marmelos Correa) cultivars for preparation of candy™ was
carried out in the Post Harvest Laboratory, Department of
Horticulture, N.D. University of Agriculture and
Technology, Kumarganj, Faizabad (UP) during 2004-05.
The fruits of five cultivars of bael viz., NB-4, NB-3, NB-
7. NB-9 and NB-17 were taken in the month of April from
the main Experimental Station, which were grown under
uniform management conditions. Before preparation of
candy, physico-chemical parameters of all cultivars
including fruit length, fruit diameter, fruit weight, skull
thickness, pulp, seed, fibre and mucilage content, TSS,
acidity, reducing and non-reducing sugars, Vitamin-C,
carotenc and protein content were recorded. The chemical
estimation was done as per AQAC(1970). The experiment
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was laid out in the complete randomized  block design
with five treatments having five replications.

For preparation of candy, 2 Kg of mature fruit of
each cultivar was taken. The fruits were washed and sliced
into pieces of 2.0-2.50 cm with the help of saw. Thereafier,
the hard skull and seeds with mucilage were removed with
the help of knife. The pieces were pricked from both sides
by hand operated pricking machine. The pricked slices of
different cultivars were dipped separately in 2 per cent
lime solution for 24 hours. Thereafter, the slices were
washed thoroughly with water and blanched in boiling
waler for 5 minutes, The blanched pieces were steeped in
syrup solution of 55 per cent TSS for 24 hours followed
by 70 per cent for 4 days. The drying was done at 50 0C
for 12 hours, The quality of candy was evaluated by the
organoleptic test by the panel of 10 judges on a % point
hedonic scale,

Physical parameters

The appearance of fruit in form of shape, size,
skin colour etc. also play important role in marketing and
processing of fruits for various purposes. However, the
pulp colour can only be seen after cutting of the fruits and
natural pulp colour gives direct impact on processed
product. In the present investigation (Table 1), the fruit
shape of NB-4 and NB-5 was round while NB-9 and NB-
|7 was ovate. The flattened round shape was ohserved in
case of NDB-7 only. The skin and pulp colour were varied
from green to yellowish green and yellow to deep vellow
respectively, :
The weight of fruits varied significantly and
maximum fruit weight was recorded in NB-T (3.55 Kg)
followed by NB-9 (2.09 Kg) and minimum in NB-4{ 0.75
Kg). Regarding skull thickness, except NB-5, all the
cultivars having thick skin with maximum in NB-17 (3.00
mm) and minimum in NB-5 (1.44 mm). The per cent fibre
content was also minimum in NB-7 (4.45 %) and maximum
in NB-9 (7.07%). The mucilage content varied from 9.05
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Table |, Physical characteristics of bael fruits.

Cultivars NET7 2E. @;EEEL
Parameters NB-4 NB-5 NB-7 NB-9
Shape Rounu Round Flattened Qvare Ovaie
round
Skull colour Yellowish Greenish Green Greenish  Slight green
green yellow yellow
Pulp colour Yellow Deepyellow Pale yellow  Yellow ?_‘;‘;P yellow -I -
Fruit weight (kg)  0.75 1.05 3.55 2.09 : <
Skull thickness 2.40 .44 2,60 220 3.00 0.94
{mm)
Fibre content (%)  5.03 4.96 445 7.07 485 1.80
Mucilage content 10,05 13.05 D05 I 1.00 9.67 1.20
(%)
Pulpcontent (%)  69.05 68.13 70,05 71.40 68.90 NS
Seed content (%) 2,70 233 2.40 2,67 2.20 NS
Table 2. Chemical characteristics ofbael fruits.
Cultivars CD (p=0.05)
Parameters NB-4 NB-5 NB-7 NB-9 NB-17
TS5 (0B) 2800 30.00 26.00 33.00 - 30.00 3.60
Acidity (%) 0.29 020 032 0.23 020 NS
Reducing sugar 3,75 3.90 2590 3.B5 396 N§
(%)
Non-reducing 1425 1225 8.14 14 .25 12.54 2.30
sugar (Ya) .
Total sugar (%) 14.00 16.50 11,00 18.10 16.50 2.40
v:;amin-c / 100g 1440 24,60 16.49 19.06 26.00 2.80
putp
Carotene  (IUY 15.00 16.00 17.00 18.00 16.00 NS
100g pulp ;
Procinlmg)/ 100z 140 1.50 (.11] 1.50 1.60 NS
pulp . 3
Table 3. Orpanoleptic quality of different cultivars of bael candy.
: Organoleptic qualit
Cultivars Averape Seore . = REnina
iy 2 Cike slightly
NB-7 78 Like moderately
NB:‘? 8.8 Like very much
NB-17 5-? Like extremely
2l 0.0 Like moderately
CD (p=0.05) .08
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per cent {NB-7) to 13.05 per cent (MNB-5), Morcover, the
Pt SEftpulp and seed content were non-significant among
different cultivars. In fact, these variations are inherited
Ch“"““‘:’-‘”ﬁhcs of an individual cultivar. Similar
nbservatmns were made by Roy and Singh (1978) aboul
physico-chemical parameters of different bael cultivars.

Chemical parameters

The data on chemical compositions of different
'Dﬂc.| cultivars are given in table 2 indicate that the TSS
varied significantly among different cultivars, The highest
TSS was recorded in NB-9 (33.0 %) while minimum in
NB-7(26.0 %), The NB-5 and NB-17 having same level
of TSS (30.0%). The acidity and reducing sugar did not
vary significantly, however non-reducing sugar varied
significantly. The total sugar was highest in NB-2 (18.10
%) followed by NB-S and NB-17 (16.50%) while
minimum in NB-4 (14.0%). The Vitamin-C content Wwias
extremely high in NB-17 (26.0 mg/100 o) and lowest in
NB-4 (14.40 mg/ 100g). Whereas, non-significant
variations were observed in case of carotene and protein
content among different cultivars but highest value was
observed in NB-9. Such quality variations were also
reported by Singh e al. (2003). These quality attributes
ultimately reflect the quality and acceptabilit v of processed
products.

Organoleptic rating

The simplest method for judging acceptability
of any new products is organoleptic evaluation by the panel
of experts. The data given in table 3 indicate that the candy
prepared by NB-9 was judged as best by scoring 8.8 value
on 9 point scale followed by NB-7 (7.8). Whereas, the

13

candy prepared by NB-5 and NB-17 were liked moderately
but the candy prepared by NB-4 scored lowest value (5.9).
The relative organoleptic rating indicate that the cultivar
NB-9 is most suitable for candy preparation. The fruits of
this variety are big in size. attractive pulp colour. high TSS
and acid blend as well as fairly good amount of carotene
and protein: probably responsible for quality candy
prepared by cultivar NB-9. Thu. any bael cultivar with these
parameters may be selected for preparation of quality candy.
Ram and Singh (2003) had already advocated that NB-9 is
a pood variety for processing,
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Several plants have been evaluated for possible
Antimicrobial activity and to get remedy from a variety
of ailment of microbial origin, Certain plants contain
products such as alkaloids, tannins, quinans, essential oil
phenol compound and mercuric compound in their
extracts. These compounds are known for their
antimicrobial activity. In the present study plant extract
of various wild species were used as antimicrobial agent,
Impregnated discs of the above wild species were prepared
using concentrated leaf extract, These discs were used as
antibiotic agent against different bacterial species,

For testing the antimicrobial activity of plant
extract against different bacterial isolates, the aqueous
extract was prepared, Plants in use were mostly herbs and
trees. These plants include- Azadiracta indica,
Chenopodium album, Phyllanthus sp., Ocinum sanctum,
Lantana camara, Aloe vera, Parthenivm hysterropharus,
Catharanthus roseus, Euwcalypius sp.

Impregnated discs of these plant extracts were
used for testing the antimicrobial activity. Prepared
antimicrobial dises were aseptically placed on nutrient
dextrose agar seeded with the test organisms. Plates were
incubated at + 27°C temperature for 24-48 hours. A zone
of inhibition around the discs was recorded as positive
test for sensitivity (Schaad, 1988).Mean colony diameter

in mm. was recorded after 24 and 48 hours of incubation,

The zone of inhibition (in mm.) were recorded
after 24 and 48 hours and sensitivity of various plant
extract on different bacterial isolates are presented in Table
land 2. The result indicated that leal extract of plant
species differed significantly in their effectiveness.
Bacterial isolates were more sensitive to plant extract of
Azadiracta indica, chenopodivm album and Phyllanibu
sp. than other plant leaf extracts. Azadirecta indfca was
most effective against Bacilluy sp.d and  Baciflus sp.5.
The zone of inhibition produced by these isolates was

*Corresponding nuthnlr email :
arpanabotany@yahoo.in
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[0mm. The zone of inhibition of other btlw.cterial species
varied from 5 mm. to 9 mm. Chenopodium album was
more effective against Erwinia sp. The zone of inhibition
produced by these isolates was 9.5 mm. The zone of
s hibition of other bacterial isolates varied from 4 mm. 1o
0 mm. Phyllanthus sp. was very effective against Erwinia
sp.3. The zone of inhibition produced by this isolate was
[ mm. The zone of inhibition produced by other bacterial
isolates varied. from 4 mm. to 9 mm. [n camparison 1o
Azadiracta indica, Chenopodium albun and Phylluntius
sp. all bacterial isolates were less sensitive to Ocimum
sanctum, Parthenium hysterrophorus, Lantana camara
and Catharanthus roseus. However Xanthomonas sp.| and
Xanthomonas sp.2 were very sensitive to plant extract of
Ocimum sanctum. The zone of inhibition produced by
these isolates was 9 mm.

Singh and Dwivedi(1990) reported fungicidal
properties of Neem (Azadiracta indica) against Sclerotium
rolfsii. Khilare ef af (2002) reported that the plant extract
of Azadlirecta indica, Adhathoda vasica, ocinmm sanctim
and Phyllanthus emblica were highly effective against
Alternaria tenius causing fruit rot of grapes. Kadam (1997)
reported that extract of Ocimum sanctum, Azadiracia
indica, Terminalia chebula and Catharanthus roseiis Were
highly effective against fruit rot caused by Alrernaric
alternate. The extract of Ocimum sanctum, Azadivacta
indica, Vitex negundo, Eucalvptus globules, Vinca rosed
and Aloe vera were effective against microhes Glivcladim
rosenm and Bacillus sp. (Devkate 1998),

~ Parthenium hysterrophorus was more effective
against Planococcus sp. 1. The zone of inhibition was ?
mm. The zone of inhibition produced by other isolates
varied from 3 mm. to 8 mm. All bacterial isolates were
less sensitive to leaf extracts of Lantana camara and
Cﬂff-‘ffmmfim roseus but these plant extracts were effective
against Planococens sp.3 Planococcus sp.4. Their zone
of '“h‘.bm“” was 8 mm. and 7.5 mm. in both case. All
:‘:mﬂi; i;::cies were completely resistant for leaf extract
No zone uf‘inhibi::w @ and  Ewcalyptus 5P

ihon was lormed in them.
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Table 2. Sensitivity of various plant extract on different bacterial species

5. Mo, Bacierinl Species

Semsitivitv o plant extract

Bacillng sp. 1.

Ch>Az>Ph=0c>Pa=> La> Ca
Ch>Az>Ph>0c>Pa> La>(Ca
Ch>Az>Ph>0c¢c>Pa> La>Ca
Az>Ch>Ph>0c>La>Ca>Pa
Az=Ch=Ph=0c>La>Ca>Pa
Ch=Ph=Az>lLa=Ca=0c>Pa
Ch>Az>Ph>0c>La>Ca>Pa
Ph=Ch=Az>Ca>0Oc>La >Pa
Az=Ch=Ph>La>Pa=0c>Ca
Az=Ch=Ph=La=Pa>0c>Ca
Pa=La>0O¢c=Ca= Az>Ph>Ch
Pa>lLa>0Oc=Ca= Az>Ph>Ch
la=Ca=PazAz>Ch=>Ph>=0c
La=Ca=Pa>Az>Ch>Fh>0c
Ca»Pa>La=Ph=Ch=A2>0c¢
Ca>PazLa=Ph=Ch=Az=0c
Az=Ca=La>Ch>Ph>0c¢c>PFa
Ca=La> Az>Ph>0c>Ch>Pa
Az=Ch=Ph=0Oc>=PFa>la>Ca

1

2 Bacillns sp. 2.

3 Bacillus sp. 3.

4 Bacillns sp. 4.

3 Bacillus sp. 5.

6 Erwinia sp. 1.

7 Erwinia sp. 2.

3 Erwinia sp. 3.

9 Micrococens sp.l.

10 Micrococens sp2.

11 Plan ococcus sp. 1.
12 Planococcus sp. 2.
13 Planococcus sp. 3.
14 Planococcus sp. 4.
15 Planovcoccus sp. 3.
16 Planococcus sp. 6.
17 Pxeudomonas sp.l.
18 Psendomonas sp2.
19 Nanthomonas sp. 1.
20 Nanthomonas sp.2.

Az=Ch=Ph=0c>Pa>=Ca>La

Az = Azadiracta indica

Ch= Chenopaodinm album

Ph= Phvllanthns sp.

Oc Ocimum sancium

La = Lantana camara

Pa =Partheninm hsterrophorus

Ca =Catharanthus rosens

Dhaliwa er of (2002) found that essential oils viz.

Encalvpius camaldilesis, Parthenium hysterrophorus,
Mentha piperita, Cleodendron inerme prepared from
different plants by steam distillation process were effective
against Mandarin fruit rot caused by Penicillium digitatum.
Pawar, 2005 reported that 4/oe vera leaf extract was highly
eflective against Staphylococcus aurens. Similar analysis
of antimycobacterial activity of Aloe vera L. and
Adhathoda vasica Nees were conducted by Gupta ef al
(2006). Allelopethic effect of Lantana camara exiracts
on spore germination of Riccia billardieri Mont et Nees
tested by Chaudhary er al (2007).
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In India cumin is ap important seed spice crop
arown in the states of Rajasthan, Gujarat. Uttar Pradesh
and Tamil Nadu. Rajasthan stands first in acreage IEMU
thousand ha} and production (27 thousand metric tonnes)
(Anopymous, 2008), The crop suffers severely from blight
disease which generally appears at the time of flowering
or seed formation causing heavy losses in grain yield
(Gemawat and Prasad, 1969: Bhatnagar et al., 1995).The
present investication are undertaken to evaluate the
efficacy of different fungicides and one neem pesticide
against severity of blight and yield of cumin.

With a view to determine the efficacy of different
fungicides and a neem pesticide on blight intensity and
yield of cumin, an experiment in Randomized Block
Design was laid out with three replications during
rabi 2003-04 with RZ-19 variety. There was |2 treatments
including control with a plot size of 4m>3m for each
treatment. The following fungicides were used-

The crop was first sprayed with different
funzicides at the flowering stage followed by second spray
one month after the first spray.The disease intensity was
recorded by using-a rating scale (Gemawat and Prasad,
1969). '

Tahle 1:Percent doses of test funwicides used against blight of cumin

S.  Test fungjcides Doses
No.

Current M=45 (mancozeb 75 WP) 0,2%
Dithane M-45-(mancozeb flowable 35 SC) 0.3%
Blue copper (copper oxychloride 50 WP} 0.2%
Kavach (chlarothalonil 75 WP) 0.2%
Companion (carbendazim 2% + mancozeb 63% WF) 0.2%
Dithane Z-T8 (zineb 75 WP) 0,2%
Tilt (propiconazole 25 EC) 0. l'.’/z
Topas (penconazole 10 EC) U.ﬁf-fu_
Controll (hexaconazole 5 EC) 0.1%
Score (difenoconazole 25 EC) 0.1%
Mimbicidine (azadirachtin 0.03 EC) 0.3%

Conral (no fungicide was applied)

The dala presented in Table | revealed that
severity of Alrernaria blight was significantly affected by
fungicidal sprays.The minimum discase severity was
recorded with Score (16.66%) followed by Kavach
(19.45%), Companion (20.66%), Topas (20.66%), Tilt
(20.00%) and Cantroll (21.78%) against control {50.77%).
However, Score was highly effective followed by Kavach
which were statistically at par with each other. The
maximum disease severity was recorded with Nimbicidine

* Corresponding author’s E-mail
pradeep_pathof@yahoo.com

T

(38.44%) followed by Blue Copper (32.89%) ﬂn[:[C‘urrenl
M-45 (28.44%).Similarly fungicidal sprays had Is:gmﬁcant
effect on grain yield of cumin. Maximum grain _we!d (6833
kg/ha) was recorded in Score {El_.l%j which was
significantly superior over other fungicidal ireaiments. 'T'1_1=
lowest prain yield (306.0 kg/ha) was recarded in
Nimbicidine (0.3%) treatment. Further, it can be concluded
that minimum disease severity (16.66%) of Afternaria
blight and maximum grain yield (683.3 kg/ha) of cumin
was recorded in Score followed by Kavach treaiment.
Some what similar findings are reported by Akbari and
Dhruj (1995) and Akbari er al.,(1996).
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The disease intensity was rated by preparing an arbitrary scale-

Grade Diszase description

Low 1 =4 Symptoms on leaf tips and leaves onty

Medium 2=1B “Symptoms on leaf tips. leaves. stem

Severe 53 =C Symptoms on leaves, stem. inflorescence. seeds <tc.
Healthy 4 =D No symptoms: plants being healthy

Disease intensity was observed on 100 plants at random in each plot and calculated as under.

DI

= NA+NB+NC+ND %100
Total number of plants x 3

(N = Number of plants)

Table 2. Efficacy of various fungicides on Alternaria blight and yield of cumin

Treatments Disease intensity (%) Yield (ke/ha)
Current M-43 284432227 478.0
Dithane M-45 (Flowable) 26.66(31.09)* 462.0
Blue Copper 32.89(34 98)* 389.0
Kavach 19.45(26.12)* 612.1
Companion -20.66(27.04)* 596.0
Dthane Z-T8 27333148y 470.0
Tilt 21.00(27.24)* 536.0
Topas 20.66(27.04)* 5710
Controll 21,78(27.78)* 5445
Score 16.66(24.07)* 683.3
Mimbicidine IR A44(38.29)* 306.0
Control 50.77(45. 44)* 1833
S.Em+t . 1.119 19.189
CD (P=0.05) 3.282 56.280

* () percentage transformed to angels : values outside parenthesis are back transformation to percentage
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