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INIRODUCTION

—— — — — — f— — — — —

Stone fruits have an importent share in the economy of
the hilly ereas of our country. Mid hille randglnc from 1200 to
1500 metres abocve mean tea level are ideally suited for thelr
cultivation. Apricot (Prunus armeniaca L.) is one of the most
important and deliclous fruits of this reglon. It is commercially
cultivated in Himachal Pradech, Jammu and Kashmir and hilly areas
of Uttar Pradesh and to some extent in the North Eastem parts of
the country including Manipur, Arunachal Pradesh, Meghalaya,
Mizorum and Hagaland. In Himachal Pradssh, apricot is cultivated
extensively in Solan, Shimla, Kullu, Sirmour, Chamba and Kinnaur
districts. 'New Castle' is an important cultivar of apricot which
has good demand for table purpose. The fruit ripens in the end
of May, when no other fruit is available in the market and thus

cen fetch good retums for the growers.

For successful cultivation, an optimum supply of nutrients
to the plant is essential and nitrogen (N) has long been considered
a dominating nutritional factor for growth, development and
productivity cf the fruit plants. The effects of N on the
vegetative growth, blossoming, fruit set, vield, maturity and post-
harvest physioclogy have been extensively documented for different
horticultural crops. Thus, sufficient N supply, which can better
be accomplished through soil and foliar applications, must be
ensured. Amongst the N fertilizers urea is eminently suited for
foliar sprays. Application of urea through foliage during spring
and / or autumn, as a substitute or supplement to solil N dressings
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have been proved to be an efficient mean for improving fruit set,
size and yleld of apple (Blasberg, 1953; Van Dam, 1957; Shim et al.
1672). But no such work has been reported in apricot.

Short storage life of apricot is perhaps the single
major factor responsible for restricting the apricot cultivation.
Apricot can not endure storage after harvest as the fruits are
highly perishable at normal atmosphere and ambient temperature.
Even at low temperature (0°C) its storage life does not exceed
2-3 weeks. Chemical modlification of ripeniny or senescence vith
a view to increase the shelf life of fruits has engaged the
attention of researchers in recent years and assumes added
significance with fruits, such as apricot which have extremely
short storage life. Growth regulators are known to play an
important role in modulating the maturation and ripening processes
by effecting changes in fruit firmness brought about by changes
in cellular events. Similarly inorganic nutrients are also
known to play a part in increasing the fimmness and delaying the
ripening. N,K, Ca and B have been implicated in many ways in the
maintenance of ccllular organisation and firmness of the apple
fruit (Shear and Faust, 1975), but the information in respect of

apricut is lacking.

Keeping the above objectives in view, the presant
investigations were undertaken to stuoy the influeance of soil and
foliar applications of urea on the tree production, fruit quality
and nutrient status of New Castle apricot. A seperate experiment
was laid out tostudy the effect of preharvest epplication of
nutrients and growth regulators on the fruit gquality and nutrient
status during cold storage in New Castle apricot which is an
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— — — — — S —— — — — — — — — —

The major problem in the production of apricot is the
standardisation of N level to obtain satisfactory yield of high
quali:t-‘f fruit, which could better be accomplished through its soil
application supplemented with foliar feeding. Storage behaviour
of apricot in relation to mineral nutrients and growth regilators
is another aspect, since apricot fruits are not well adopted to
long term storage and softens rapidly during the first few days
after harvest. The avallable relevant literature pertaining to
N nutrition and storage bahaviour of stone fruits in relation to
nutrients and growth regulators vith special emphasis an apricot

is reviewed under varlious appropriate headings.

2.1 Effect of s0il and foliar applications of N on the tree
productivity, fruit guality and nu{rlegt status

2.1.1, Vegetative growth

2.,1.1.1. Soil N applications

That adequate N supply is essentisl for proper tree growth
is accepted by all research workers. Chadha and Bajwa (1966)
working with New Castle apricot reported that the tree growth
increased significantly with N fertilizers in combination vith P
and K. Bajwa and Chadha (1968) compared the effects of N, P and K
individually and in combinatiﬁns on apricot. Of the three elements,
N exerted the greatest impact on the tree growth. Nijjar et al.
(1972) concluded that N application was highly conducive to the
plant growth and maximum trunk circumference could be oPtained

with NFK (396.9 g N, 198.45 g P,Ozand 476.28 g K,0 tree™) in 7-year-
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old New Castle apricot plants. They further observed that
application of P and/or K without N had no effect on the plant
growth. Marinov (1982) conducted 4 year field trial in apricot cv.
Hungarian and found that best shoot growth was obtained by applying

. BP0, and K0 st the rate of 300, 160 and 200 kg ha™t respectively.
Chandel (1985) applied 4 levels of N and 3 levels of P205 to

N

apricot plants and found that the tree growth in terms of height,
spread, girth and extension growth increased significantly with
increased level of N alone or in combination with P. Applicaticn
of N has been observed to increase the tree growth in peach trees
{Ritter, 1956; Degtyar and Krolik, 1972; Tawfic et al. 1974). 1In
case of Sharbati cv. of peach, 120 g N per-year age of plant
produced the highest growth rate as compared to two lower levels
(Sharma and Singh, 1980). Kanwar and Nijjar (1983) working on
Flordasun peach found that 1.50 kg of N tree~! produced
significantly higher trunk growth as compared with the lower doses
of 0.5 and 1.0 kg of N. Increased tree growth in plum vdth N
applications have been reported by Guseva and Kiltchevskll (1934),
Davidescu et al. (1967), Bajwa and Mishra (1970), Bhatia (1982)
and Khokhar (1984) .~—

-":'lllizl !Oligl‘ grgﬂ EE;BIE

In recent years the practice of urea foliar fertilizaticn
have become an increasingly popular means of regulating the N
economy of several frult crops. The efficient utilization of
foliar applied urea by apple is well known (Blasberg, 1953; Van
Dam, 1957; Pecznik, 1973; Kropp and Ben, 198l; Yogaratnam, 1982),
Prunus leaves are regarded as less efficient in foliar absorption
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than apple or citrus leaves (Jones and Steinaker, 1953; Embelton
and Jones, 1974; Leece, 1978. Peach, plum and sour cherry trees
responded poorly to foliar N applications as measured by leaf N
level (Weinberger et al. 1949; Bullock et al. 1952; Norton and
Childers, 1954; Walker and Fisher, 1955; Wlodek et al., 1959; Leece
and Kenworthy, 1972; L(e}ece and Ddrou, 1977). On the other hand,
Nortan and Childers (1954) reported a significant response in
growth obtained from the urea sprays on peach and opined that
peach can absorb N applied as urea to the foliage, but not so
efficiently as in case of apple., In addition, Tukey et al. (1952)
have shown that not only the leaves but also the bark of the
peach tree may actively hydrolize urea though at comparatively
a slow rate. Rawat (1974) observed that tree growth of Santa
Rosa plum increased with increased N supply through soil and foliar
spray® of urea, but when the leaf N raised very high, the growth
declined. He observed that leaf N contents of 2.49, 2.58 and
2,72 per cent were critical for shoot growth, leaf area and
Intemodal length respectively. Similar beneficial effects of N,
in the form of soll and foliar applied urea on the tree growth of
Santa Rosa plum have been reported by Badyal (1980).

The work of Oland (1960, 1963) has indicated the possible
value of utilizing urea follar sprays as a N source when applied
shoxrtly before leaf fall. The advantage of applying urea during
fall, compared with early in the growing season is that much more
leaf surface is present and N is not diverted into unnecessary
vegetative growth. This may be very important for additional
photosynthesis for root growth and early spring growth, as well as
for deposition into the woody parts of the tree for increased
winter hardiness. Thus the full application of urea sprays, in
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addition to supplying the early spring N needs of the trees, may
promote the essential activities that would not occur or would occur
at a lesser degree. However, the findings of Little et al. (1966)
were not in accordance to that of Oland., They observed that

trunk growth, flowering or fruit set in apple was not significantly
influenced by the autumn sprays. The authors, however, explained
that they had used comparatively very less amount of urea in sprays
and the experimental trees otherwise had a reasonable N status.
Titus (1972) was of the opinion that post harvest urea sprays can
supply N to the apple trees. He obtzined increased shoot growth
in Golden Deliclous apple with these sprays as compared to control.
Shim et al. (1972) reported similar findings of increased tree
aorowth with autumn urea sprays in comparison to soil azpplied

urea or no urea. However, Quast (1979) applied autumn urea sprays
of 5 per cent to Cox and 3, 6 or 9 per cent to Red Boskoop apple
cultivars and observed that the higher N reduced the number of
flower buds as well as the length of two year old wood. However,
comparative data cn the absorption rates of apricot leaves are

1l acking.

2.1,2, Yield

Adequate amounts of N are required to obtain good yields
or limit crops. The soils of Himachal Pradesh are, in general,
deficient in N. Therefore, proper fertilization of orchards with

nitrogenous materials is essentlial for economic fruit yields.

2.1.2,1, Soi) N application

Thadha and Bajwa (1966) reported on the basis of 4=year
field trial, that the fruit yield of New Castle apricot,which
was not affected during the first 3 years of the trial, increased
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significantly by all the N containing treatments during the fourth
year. Bajwa and Chadha (1968) compared the effects of N, P and K
individually and in ccmbinations in New Castle apricot and obtained
maximum increases in yield with the combinations MNPK, NK and NP,

Bajwa and Mishra (1970) observed that 450 g N tree™

was the

most appropriate dose which gave the significant increase in fruit
yield of New Castle apricot as compared with other treatments.
Nijjar et al. (1972) cbtalned significantly higher yields in Mew
Castle apricot with NIK fertilization in comparison to control and
further reported that application of P and/or K without N had no
effect on fruit yield. Marinov (1982) obtained the best yield in
apricot cv. Hungarian by applying 300, 160 and 200 kg ha"lof N,
P,Og and K,0 respectively. Similarly Chandel (1985) also obtained
marked yield response from the application of N fertilizers alone
or in combination with P,0g5. Increased yield in peaches with N
fertilizerc have becn reported by varlous workers (Weinberger,
1949; Ritter, 1956; Degtyar and Krolic, 1972; Krivoruchko, 1979;
Shamma and Singh, 1982). On the other hand Rogers (1977) observed
no effect of N application on the yield of Giant Elberta peach
trees. Studies of Guseva and Kiltchevskll (1934), Davidescu et al.
(1967) and Bajwa and Mishra (1970) have revealed that N fertilization
exert a great influence on the plum yield, but Chohan and Singh
(1976) observed a slight response of plum cvs. Titron, Ladakhi,
Zardalu, Alubukhara and Sharbati to nitrogenous fertilizers at
25-100 g N year"" age. However, Ystaas (1966) could not obtain
Significant increase in the yield of plum with the aspplication of N
fertilizers.

2.1.2.2, Foliar urea sprays

Stone fruits have been reported to respen./ poorly to



8

foliar feeding of urea. Weinberger et al. (1949) demonstrated
that foliar urea applications to peach trees were practically
ineffective. El-Banna et al. (198l) applied 1 to 4 urea sprays

or ammonium sulphate at 225-9C0 g tree'l

to peach trees and
observed that urea had little effect on yield even after 4

sprays whereas ammonium sulphate increased the yield considerably.
Similar results were reported in plum (White and Glenn, 1967),
prune (Wlodek et al. 1959) and Cherry (Walker and Fisher, 1955).
However, beneficial effects of so0ll and fullar applied urea on

the yield in Santa Rosa plum were reported by Badyal (1980).

Pre-fall sprays of urea have not been tried earlier in
stone fruits to study their influence on tree productivity.
Oland (1963) demonstrated that yield increased upto 50 per cent
in apple with pre-fall sprays of urea when compared with ground
treatment and October sprays were found to be more effective than
the September sprays. Oland (1966) confirmed that increased
vield in apple could be obtalned with 5 per cent urea sprays
applied during autumn. Quast (1979) reported that autumn urea
sprays increased the set due to prolonged viability of flowers,
but increased ylelds could be obtalned when the trees were low
in N, Delver (1966) and Shim et al. (1972) observed a maximum
set of frult in apple with autumn urea sprays, but maximum
yield was recorded with soill applied N during spring.

2:1.3. Fruit quality
2,1.3.1, Soil N applications

Application of N fertilizers in fruit trees have been
found to exert a considerable influence on the fruit size and

other quality attributes. Bajwa and Chadha (1968) demonstrated
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that maximum fruit size in apricot cv. New Castle could be
obtained by applying NPK, while other quality attributes varied
greatly with different treatments. Bajwa and Mishra (197C)
compared 4 levels of N (150, 30C, 450 and 600 g tree'ljand
noticed that 450 g N could produce the largest apricot fruits
and improved the quality. Nijjar et al. (1972) also conducted
an N - rate experiment on New Castle apricot. They dld not
cbserve any significant influence of N,P and K ea the fruit
shape, total coluble solids and acid conients of the julce.
However, the acldity and TSS:acid ratio in the juice was
increased with N application alone. No significant differences
in terms of size, 1TSS, acidity and sugar contents were found vith
different levels of N in younc apricot trees (Chandel, 1985).
Increased size in peach fruits with N applications has been
reported by Brown and Proebsting (1962), Mowry (1965} and

Sharma et al. (1979). However, Ballinger et al. (1963) and
Schneider and McClung (1957) did not find increased fruit size
in peaches by increasing the rate of N application. Ritter
(1961) observed that graded N and P applications increased the
total soluble solids, but reduced the flavour in Elberta peaches.
Lett (1931) and Proebsting et al. (1957) reported the TSS in
peaches to decrease with increased N level. Bajwa and Mishra
(1970) found NPK + FYM to substantially improve the quality of
Santa Rosa plum in comparison to FYM alone. Bhutani et al. (1983)
recorced increased fruit weight, acidity and soluble proteins

and decreased sugar content in Santa Rosa plum with increased N

application.
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2.1.3.2, Foliar urea sprays

The influence of follar urea sprays on the quality of
stone fruits is not well documented and information pertaining
to apricot fruits is especially lacking. White and Glenn (1967)
found the post blossom sprays of urea to be ineffective in
improving the fruit size of Early Laxton plum. Rawat (1974)
conducted a field trial on Santa Rosa plum with 2 levels of N
(500 and 750 g tree"li, applied throuch soil zlone or a part of
it supplied through 3-4 foliar sprays of 0.5 or 1 per cent urea,
after petal fall. He observed that fruit quality deteriorated
with increased N fertilization through soil or foliage and
demonstrated that with every 0.25 per cent rise in leaf N as a
result of increased N supply, total sugar content in the fruit
decreased by 0,7 per cent, sugar : acid ratio fell by 0.56 per
cent and the acidity increased by 0.25 per cent. Badyal (1980)
however, observed that fruit size, TSS, sugar and acid content
of Santa Rosa plum improved significantly with raised N
fertilization through soil or foliage. A dos= of 400 g N in the
form of 3/4 soil application and 1/4 foliar application has been
recommended for plum and apricot in Himachal Pradesh for getting
optimum tree produce of better quality (Anonymous, 19B4). The
effect ot late sprays of urea during pre-fall stage on the
quality of horticultural crops has not been studied enough
and no report is available pertaining to stone fruits. Oland
(1966) demonstrated that increased fruit size in apple cvs.
Gravenstein and Torstein could be obtained with the autumn

sprays ¢f 5 per cent urea.
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2,1.4, Tree nutrient status
2.1.4,1, Soil N applications

Evidences are avallable to suggest that the nutrient
status of frult tree 15 greatly influenced by the preSence of
various nutrients in the soll and N fertilizers play a vital
role. However, in case of apricot, literature available is
quite scanty. Alblgo et al. (1966) studied the influence of
graded levels of N (0.7, 1.7, 4.4 and 7.7 1lbs N tree~t Year’l)
on Royal apricot and observed that different N rates produced
dif ferences both in the leaf and fruit N levels. Accumulation
cf N in the fruit flesh increased steadily until maturity and
was faster with increased soll N applications. Chandel (1985)
working on the nutrition of New Castle apricot observed that N
applications significantly increased the leaf N, Ca, Mg and Fe
status, while P and K decreased considerably. However,
differences in case of leaf Zn and Mn were not statistically
influenced. Most of the fertilizer experiments have shown that
with an increase in the rate of N fertilization, N and Mn
concentration in the leaves of stone fruits is increased (Ritter,
1956; Stojkovska et al., 1972; Vitanova, 1974, Leece, 1976;
Stoilov and Vitanova, 1979; Jangic, 1979; Sharma and Singh, 1982;
Khokhar, 1984), while P, K, Fe, Zn, Cu and B decreased (Rogers,
1969; Leece and Barkus, 1974). A positive relation between
rate of N fertllization and leaf N status and a negative
between N rate and leaf K status was obﬁerfed by Stembridge
et al. (1962) in Dixigem peaches. Vitanova (198l) observed that
N fertilization had direct influence on the N level of plum

shoots and branches.
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2.1.4,2. Foliar urea sprays

Mo informmation regarding the influence of foliar urea
eprays on the tree nutrient status of apricot is available in the

literature. However, information pertaining to different stone
fruits, which is also scanty, is reviewed below. Weinberger
(1949) did not find urea sprays of much avail in peaches and
reported that if any amount of N was utilized by the peach leaves,
it was in such a small quantity that did not show significant
effects in improving the foliage N. Bulleck et al. (1952)
however, demonstrated that leaf N of Elberta peach was maximum
when a part of N was applled to soll and remainder as urea sprays,
over those received all the N either as soll or foliar N alone.
Leece and Dirou (1970) suggested a combination of soil and
foliar N, as a mean to maximise the tree N status of prunes.
Rawat (1974) observed that leaf N increased significantly with -
increased N rate through soil or with foliar urea sprays. He
further noticed that 50C g N in the form of soil and a part of
it through 3=-4 sprays of 1 per cent urea, resulted in the similar
tree N status, as vith 750 g N through £0il alone. Leaf P
decreased with increased N fertilization, but a decrease in leaf
Ca+MgH( contents was assoclated with urea sprays. Further, he
reported that the nutrient status of the shoots remained
unchanged, except a slight decrease in P with increased N
fertilization. Badyal (1980) noticed that the leaf N, Ca, Mg,

S, Mn, Zn and Cu had a direct relation with the N applied,

either through soil or foliage, but P, K, Fe and B contents
displayed an inverse relation. Ludders and Bunemann (1970)

observed that urea sprays applied during August-September or
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October-November raised the mineral contents of Cox's apple
trees, which did not receive urea in June=July. Differences
were large in N, P and Ca and small in K and Mg. Shim et al.
(1972) otz erved that senescing apple leaves, in growth chambers
absorbed 80 per cent of the appliec urea within 48 hours. The
efficiency of N utilization by 5 per cent urea spray was 4 times
as great as that of soll application and S sprays of 4 per cent
urea in October resulted in marked increase in the N contents of
overwintering parts. Shim et al. (1973) have shown that during
leaf scnescence, storage tissues from unsprayed trees increased
1.5 fold in N, while in case of sprayed plants, it was 3.0 fold.
Similar observations in apple with 10 per cent urea sprays during
October were recorded by O'Kennedy et al. (1975).

2.1.5. Physico~-chemical properties of soil

With the high intensity cropping and heavy application
of fertilizer, the need for atssessment of changes in soil
properties is being increasingly realised. Out of N fertilizers,
ammonium sulphate (Aquino et al., 1976; Sinha et al., 1983) and
ammonium phosphate (Aquino et al., 1976) have been observed to
cause a drastic reduction in soll pH as compared to urea,
whereas calcium nitrate and sodium nitrate proved ineffective.
Bhatia (1982) demonstrated that soil pH and electrical
conductivity of Santa Rosa orchard decreased with the application
of N fertilizers and were noticed to be higher with increased
€0il depth. Similar reduction in the soil pH and electrical
conductivity in the plum orchards vith increased N rates have
been reported by Badyal (1980) and Khokhar (1984). However,
Chandel (1985) did not find the pH level to be influenced with
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increased N applications, though increased pH with increased soil
depth occurred in apricot orchard. Organic carbon content on the
other hand, have been reported to increase with increased N rates
(Badyal, 1980, Bhatia, 1982 and Khokhar, 1984) and decreased with
increased seil depth (Bhatia, 1982),

2.1.6. Mutrient status of soil

N fertilizers have thelr marked influence on the
availability of various nutrients in the soil. Vitanova (1973)
and Chandel (1985) noticed that with incieased N rates, available
N and K raised in the apricot orchard soil in different soil
depths, while avallable P decreased with N fertilization. Bhsatia
(l982) observed that the amount of N, K, Ca, Mg, Cu, Zn and !n
increased in plum orchard vith increased N application and
decreased with increased soll depth. Available P and Fe, on the
other hand decreased with ralsed N rate and the soil depgth. There
is a good evidence that applied N raised the levels of available
and reserve scil N (Balo et al., 1982). The decrease of soil K
content by N fertilization has been reported by Cumings (1978)
and Kepka et al. (1982). Some decrease in soil K might have
resulted from th:replacing K on the exchange complex with
resultant leaching of K. Khokhar (1984) observed that available
N, P, Mg, Fe and Zn increased whereas K, Ca and Cu contents
decreased with increased N fertilization in plum orchard.
Recently, Bhan (1986) reported that N application increased the

availeble N and Mg status, but reduced K and Ca content in plum
orchard soil.
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2.1.7 Soil microorganisms

Microorganisms living in the surface soil horizone play
a vital role both in evaluation of agriculturally useful soil
condition and in stimulating the plant growth. Collective
fluctuations in soll microorganisms following change in soil
environment or soll treatment may have marked effect on agricultural
productivity. Informatlon on the effects of N fertilizers on soil
microflora in orchard soll is lacking. Application of NFK
fertilizers increased the number of soil bacteria and their
activities (Prijmak and Suslova, 1958; Koshar et al., 1976) and
celluloytic bacteria and cellulose decomposing activity in the

soil (Todorova, 1972).

Eiland (1980) studied the microflocral count in the soils
unmanured, manured or fertilized since 1893. He observed highest
humus content, ATP content and oxygen uptake in fertilized soils,
intermediate in manured soils and lowest in unmanured scils,
Minenko (198l1) observed a general increase in the biological
activity of soil by the application of fertilizers at normal rates.
Venkata Rao et al. (1972) studied the effect of repeated heavy
fertilization on the microbial properties of the red soils of
Mysore and observed that increased N generally incressed the
bacterial and fungal population. Pavlenko (1975) demonstrated
that fertilizer applications generally stimulated the fungal
development. However, long term applications of N, P and K
(180 kg ha'l. each) on dark grey soils under apple crop,
decreased the Irichodemma spp. and Mucorales. Rate of mineral
fertilizers which stimulated microorganisms also enhanced the
apple proaductivity. Bhutani and Bhatia (1984) observed that
increased doses of N had no effect on the bacterial nropulation,
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but stimulated the actinomycetes and fungl populaticn in plum
orchard. Khokhar (1984) also recorded an increase in the
microflora, particularly fungl and actinomycetes by the

application of N md K in a plum orchard soil.

2.2, Effect of pre=harvest sprays of nutrients and growth
requlators on the storaqe behaviour and nutrient <tatus

2.2.1, Nutrients

Mineral nutrients have bezn reported to play a vital
role in the chemical modification of ripening and senescence of
fruits., There are numerous reporte of relaticnship between
mineral composition of the fruits and thelr storage behaviour

involving a number of mineral nutrients.

2.2.1.1. Calcium

The Ca concentration in the tissues of many fruits
including apricot, is well known to be an important deteriment of
fruit quality. Many storage disorders and poor shelf life of
fruits have been correlated with inadequate Ca nutrition. In
general, low Ca concentration in tissues such as those of fruits
result from poor redistribution within the plant, rather than
failure of Ca uptake by the plant (Bangerth, 1979; Hanger, 1979,
Mason, 1979; Hill, 1980).

Ca has been shown to preserve cellular organisation and
at deficiency levels induce disintegration of the cytoplasmic
membranes, It is associated with the pectic substances in the
middlz lamella and may prevent disorders merely by strengthening
the structural compenents of the cell without alleviating the
main cause of the cell collapse (Shear and Faust, 1975),
According to Faust (1975), Ca malntains the protein synthesis in
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the cells and protects the membranes from disintegration, which

delays but does not prevent senescence.

Abdalla and Childers (1963) reported that when Radhaven
veach and stanley prunes were treated with 90, 180, 270 and 4CC
ptm Ca, the fruits were smaller but more fimm in comparicson to
control. Mehta (1980) reported that CaClz (500 ppm) treatment
improved the fruit firmness of Santa Rosa olum, but its lewer
concentration (250 ppm) slightly reduced the frult acidity.
Mishra (1983) recorded the loss of fimmness during storage tc be
lowest with CaCl, treatment in Santa Rosa plum. Increased Ca
in the fruits has been reported to result in increased firmnesc,
slower scftening during storage, increased ascorbic acid content,
higher acidity and improved yields in apples (Blank, 1974; Mason
et al, 1975; Hartman, 1983). Sachdeva (1985) found CaCl2 (1%)
to be gquite effective in preventing weight loss and softening
of apple frults during storage.

There exists an inverse relation between respiration and
the fruit Ca. Fruits high in Ca, have a low respiration rate
and longer storage life than does the low Ca fruit (Faust and
Shear, 1972). Faust (1975) has shown that Ca can overcome the
N induced respiration. Naquash (1986) observed that the rate
of respiration was slower in the CaCl, treated Red Delicious
apple fruits and the climactric peak was achieved after 105 days
in comparison to 60 days of storage under control.

Schumacher et al. (198l) reported that 3 or 6 sprays of
CaCla(l75) applied to Malgold apple trees, resulted in high (275 mg

100-19 dry weight). Ca content and a low K/Ca ratio in healthy
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fruits and the trend was reversed in unsprayed fruits, Neilsen
et al. (1985) found that 4,6 weekly sprays of 0.75 and 1.0 per cent
of CaCl,, {mmediately prior to harvest,significantly increased
the fruit Ca in Golden Deliciocus apple.

2,1.,1.2, Potassium

Information pertaining to the influence of K applications
on the development and storage behaviour of apricet fruit is
particularly lacking in the llterature. Criffin (1959) observed
increase in fruit bud formation, fruit set, size, earliness in
maturity and decrease in percentage of soluble solids in peach
fruits treated with K. Lilleland et al. (1962) reported a marked
enhancement of fruit size assoclated with an increase in leaf K
of peach. Cumings (1965) observed that application of K was
related with sionificant increase in fruit weight and increased
production of peaches. The treatment delayed maturity but
improved the red colour of the fruits. Increased fruit size in
plum with foliar applications of K was recorded by Ystaas (19656).
Mehta (l980) found KNo, spray, applied at pit-hardening stage
to be effective in improving the fruit size in Santa Rosa plum.
Fasmussen (1966) reported that the foliar application of K had
little effect on the steorage quality ef fruits. He observed
that frult firmness lowered with increased K level, while leaf
and fruit K enhanced. There appears to be a relationship betwes=n
N and K. Stoilov and Marinov (l979) observed thal high K
applications increased the accumulation of K in the developing
leaves of apricot cv. Hungarian. They further reported that
increased K requirement during fruit enlargement and ripening,

reduces the leaf K and high K supply reduces leaf Ca and Mg,
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thus affects the distribution pattem.

2.2,1.3. Boron

Beneficial results of spraying various minor elements
including B, in enhancing the yield and quality of plum, have
been obcerved by Rashchinska and Drobotii (1972). Studies
indicate that B effect is of stimulating metabolic activity of
parcnchyma cells of the leaf lamina (thear and Faust, 197%5).
Callan et al. (l978) also observed that pre-or postharvest
applications of B increased the fruit set of Italian prunes.
Chopra et al. (1982) applied HyBo, to the developing July
Elberta peach fruits and observed an increase in shelf life of
fruits by about 6 days over control with H,Bo, (2%). Increased
size, firmness, Sugars and organic acids in mature fruits were
also reported by the authors with 0.15 to 0.20 per cent HSBD3
spray. Mehta (1980) also recorded increased accumulation of
sugar in Santa Rosa plum fruits when H3803 was sprayed at pit-
hardening stage. Mishra (1983) observed that acid content and
vitamin C declined during storage of Santa Rosa plum and H31303
(2%) + Cycocel (1l0CO ppm) recorded the highest values for both.

Eelyaev and Chekan (1978) studied the beneficial effects
of foliar nutrition on young plum trees and found that spraying
with NPK+B stimulated the tree growth and the accumulation of
nutrient elements in the leaves. B has been shown to effect the
Ca accumulation in apple frults when applied through soil (Shear
and Faust, 1970) or foliage (Shear and Faust, 1971), and has been
reportec to help in reducing the Ca related disorders (Heweston,
1966).
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2.2.2. Growth requlators

Growth regulators have a pronounced influence on the
growth of different plant organs and the accumulation of organic
and inorganic materials, and their mobility to different tissues
are controlled by them. Hormonal directed transport is important
in the normal redistribution of the nutrients from varicus plant

parts to the growlng organs.
2.2.2—.1. Alﬂr_'

Considerable experimental evidences have accumulated
showing that the maturation of varicus fruits can be retarded
through the use of SADH. Guelfzt-Relch and Ben-Arie (1973)
applied SADH to canino apricot at 2000 to 4000 ppm concentraticn
at different stages of fruit development and noticed thet SADH
treated fruits were firmer with greater acid content and had
€lower softening rate than the control. The authors opined that
SADH is probably active scon after its application at the
hormonal level and its effect thereafter is expressed according
to specific response of each specie to the changed hormenal
balance. Hricovsky and Kosova (1980) found alar to be efrective
in improving the quality of apricot and peach fruits. Pandita
(1983) conducted a field trial with New Castle apricot and found
that the fruit weight, volume, pulp : stone ratio, sugar and
sugar : acid ratlo improved considerably with SADH applications
during the pit-hardening stage. Improved fruit quality with
alar epplications has been reported in different stone fruits

by various workers (Arora et al., 1973; Sachdeva, 1979;

Mehta, 1980; Gorini et al., 1982). Chaplin and Kenworthy (1970)



21

reported that fruits of cherry treated vith SADH, prior to
harvest were not only firmer at picking, but also showed a

slower softening rete during storage also.

Frult respiration remained unaltered through SADH
applications in Windsor Sweet Cherry (Chaplin and Kenworthy, 197C).
Blanpled et al. (1967) opined that SADH delayed the onset of
respiratory climactric, though it did not affect the post-

climactric resplration rate.

Pandita (198B3) noticed that the accumulation of P and
Ca enhanced, while that of N, Mg, Mn and Cu remained unaffected in
the apricot leaves with SADH sprayed at pit-hardening stage. 1In
case of fruits SADH slightly depressed the N content, while that
of P, K, Ca, Fe and Zn were improved with its dif ferent
concentrations. SADH has been reported to increase the Ca
accumulation in apple fruits (Ludders, 1978). Himelrick and
Pollard (1977) noticed that SADH reduces the N concentration of
apple fruits but no significant differences were recorded in
case of P, K, Mg, Fe, Mn and Zn. Zika et al. (1983) found an
increase in Ca and decrease in K contents of the apple shoots

with alar sprays.

2,2.2,2, Gibberellic acid

GA has been reported to improve the set, size, weight,
thape and storage life of the fruits. Jackson (1968) found GA
concentration in the fruits to be related with cell expansion,
but not with cell division in different fruit tissues and reported
that its application at pit-hardening stage increased the growth

rate of apricot and peach fruits. The presence of GA may increase
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the activity of a tissue to compete for the metabolites, Sandhu
et al. (1970) observed best results in respect of frult retention,
fruit size, weight, volume and flesh thickness in New Castle
apricot, when sprayed with GA (250 ppm)+2, 4, 5-T (12.5 ppm) at
pit-hardening stage. Sandhoo et al. (1971) also related the
jncreased size in apricob, resulting from GA and/or 2,4,5-T to
the greater cell size and not the greater cell number. The
authors alco reported that increased fruit size due to grovwth
regulator treatment is limited to fruit flesh, while pit size

is not affected. GA has been uSed with varying success in
improving the fruit size, weight, volume, firmness and Shelf life
in different stone fruits (Naubeller and Stosser, 1972; Nyhlen,
197€; Drake et al. 1978 and Thakur, 1984).

Wierszyllowski and Bojar (1976) reported that GA
applicatione incresse the N and P contents in sour cherry leaves.
Thakur (1984) found that GA applications improved the leaf as
well as fruit P and the Mg level in leaves only, while the other

nutrients remained unaltered in Santa Rosa plum.

2.2.2.3, Maleic hydrazide

Inhibitory action of MH has becn reported to be due to
inhibition of cell division, rather than cell enlargement. It
does not inhibit or compete with the synthesis of some simple

metabolites or hormones and is fairly selective in its action.

Okasa and Crane (1963) applied MH (1000 and 2000 pom)
to Royal apricot and July Elberta peach, early in the May and
noticed that no shoot growth occurred for about 5 weeks which

suggested a possible diversion of food materials to reproductive
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organs. Apricot fruit size was not altered by MH, but maturity
occurred a week earlier. Crane and Nelson (1970) related the
hastening of fruit maturity, following MH application in apricots,
with the MH induced seed abortion. Fruits in which the seeds
aborted early in the season, grew like those with the seceds,

when the competition between fruit growth and the vegetative
growth was reduced to a minimum. The authors concluded that seed
development and its attendant hormone production do not determine
the pattern of fruit growth in apricot. Suranyl (1975) reported
that MH retarded the fruit ripening and extended the harvest
season of apricot by 3 to 5 days.



CHAPTER III

MATERIALS AND MEIHQDS



MATERIALS AND MEIHODS

The present investigations were carried out at Fruit
Res earch Station, Kandaghat and Fruit Nutrition Labotatory of
the Department of Pomology and Fruit Technology, Dr.Y.S.Parmar
University of Horticulture and Forestry, Solan, during the years
19811984, The experimental orchard is situated midway between
Solan and Shimla cn the National Highway-22, at an elevation of
1500 m above mean Sea level. 2l-year-old uniform New Castle
apricot trees, ralcsed on wild apricot rootstock, spzced 6 x 6 m
in a sandy loam, were selected for the present study. The soil
status of the orchard, determined prior to laying out the
experiment is presented below in Table l.

Table 1. Mechanical énd chemical characteristics of the
experimental orchard soil

Particulars Content Method used
A. Mechanical analysis
Sand (%) 46,3 Intemational pipette method
Silt (%) 29,7 (Piper, 1966)
Clay (%) 24.0
B, Chemical analysis
pH 7.6 1:2.5 soil water suspension-glass

electrode pH meter(Jackson,1967)

Electrical conducti- 0.27 1:2,5 soil water suspension=-
vity(m mhos/cm) systronic conductivity meter
(Jackson, 1967)

Organic carbon (%) 2.9 Walkfev and Black's rapid titration
method (Piper, 1966)

Available N (ppm) 51 Alkaline permanganate method
(Subhiah and Asija,l1956)
Available P (ppm) 63 Olsen's method of extraction vdth

0.5 M NaHCo, at pH 8.5 and develop=-
ment of coldur by chlorostannous
reduced molybdophosphoric acid(Olsen
Et alv 1954

Available K (ppm) 230 Ammonium acetate (1 N) extraction
and determination on Perkin Elmer
aytomic absorption spectrophotometer
model 2380)
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The experimental trees were given uniform cultural,
irrigation, insecticidal and fungicidal practices during the
course of investigations. The detall of the experiments conducted

is yiven below:

Experiment 1. Effect of sodl and foliar applications of ureas on
treg productivity and nutrient ctatus of New Castie
apricot

The experiment was lald out under randomised block
design with three levels of N viz. 200, 400 and 600 g tree I,
and four modes of its application viz. soll application alone or
suppiemented with 1, 2 or 3 foliar urea sprays. In all there
were 12 treatments replicated quadrately, The half dose of N was
applied in the first week of February and the second half in the
second week of March. The F.Y.M. (40 kg 'tree-l) and a basal dose
of PyOc and K,0 (250 and 600 g tree'l respectively) were applied
alongwith the first half dose of N. Each spray contained 5 litres
of 1 per cent urea (biuret content less than 0.03%). The first
spray was applied on 1lOth of April, while the others followed at
fortnightly intervals.,

Experiment 2. Effect of pre-fall utea sprays on the tree
g_mductivitv and nutrient status of New Castle
d

The experiment was laid out under randomised block
design with two urea concentrations viz. 2.5 and 5.0 per cent
and four spray dates viz. September 15, 30, Uctober 15 and 30
alongwith a control (sprayed with tap water). In all there were
nine treatments replicated quadrately. Each experimental tree was
fertilized vith N (400 g tree™l), P;0g and K50 (250 and 600 g
tree-l, respectively) alongwith FYM (40 kg tree"l}. as given
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under experiment 1,

Experiment 3. Effec £ e-harvest spra f some mineral
nutrients an rowth re tors cn the storage
ehaviour and nu ent status o ew Castle

apricot

The experiment comprised of 19 treatments wviz:

: 1P H,BO, (0.2%)

Do CeCl, (0.5%)

3. KNO5 (0.5%)

4, GA (50 ppm)

&, MH (1000 ppm)

6. SADH (1000 ppm)

y HiBO,  +GA

8. H,BO, +SADH

9. CaClz+GA

10. CaCly, + MH
L1 KN03 + MH

12, KNO4 + SADH

X3, H4B0, + CaCly + GA
14, H,BO, + SADH + GA
15. CaCl, + GA + MH
16, CaCl, + KNO5 + MH
17, KH03 + MH + SADH
18, KNO5 + CA + SADH
19, Control

Each treatment was applied as a pre-harvest spray of
5 14tre solution on an individual tree &t the onset of pit-
hardening stage., The fruits were harvested at appropriate maturiuy,
when the fruits attained colour but were still fimm, packed in the
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wooden boxes of standard size (46.5 x 16.5 x 16.5 em), and
stored at 0°C for O, 10, 20 and 30 days. The trial was replicated
thrice under randomised block desion.

The procedures adopted for the study are detalled below:

3.1. Tree productivity

3.1.1. Trunk girth:

The trunk circumference was measured with measuring tape
30 cm above the ground level in the last week of October during
1982 and 1983. The results were expressed as per cent increase in

girth over the previous year.
3.1.2., Shoot growth:

25 shoots of the current season growth were randomly
selected all over the tree periphery and thelr growth was

measured during the last week of October 1982 and 1983. The

results were expressed as thelr mean value.
3.1.3, Fruit set:

300 flower buds were marked around the tree periphery
at the pink bud stage. Fruit set was recorded after 15 days of

full bloom and expressed as per cent fruit set.
3.1.4, Fruit retention:

200 fruits were tagged on different branches, around
the tree after the fruit set, the total number retained till
harvest was recorded and the results expressed as per cent fruit

retention.
3.1.5. Yield:

The crop loads removed from the trees during each
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harvesting season of 1981 to 1984, were recorded and expressed

as yield in kg tree l.

3,2. Chlorcchyll contents and amino-nitrogen in leaves

3.2.1, Chlorophyll contents:

Leaves from all over the tree periphery were collected

during first week of June, from middle position of the fresh
growth, chopped into small pleces and mixed to make a
homogenous mixture. 1 g of mixture was ground with O.l g of
Na,Coq in a pestle mortar with B8O per cent acetone. The
extract was filtered through Whatman No.42 filter paper. The
residue was agaln reground and the procedure repeated twdce.
All these operations were carried out in dark light. The final
volume of the extract was made to 25 ml with acetone (B80%) and
the absorbance was recorded at 645 and 663 nm on Spectronic 20
colorimeter. The contents of chlorophyll a and b were

calcul ated by the following formulae (Mahadevan and Sridhar,
1982).

Chlorophyll a = 12,7 A 663 - 2.69 A 645.
Chleorophyll b = 22,9 A 645 - 4.68 A 663.
Total chlorophyll = 8,02 A 663 + 20.2 A 645,

3.2.2. Amino-nitrogen:

Ninhydrin method of Moore and Stein (1949) was
employed to estimate the amino-nitrogen in the leaves. The
detalls of the procedure are given below:

Reagernts:
1, Citrate buffer (pH 5.0):
0.2 M solution of the buffer was prepared from 21 g
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citric acid dissolved in 200 ml of 1 N NaOH. The volume
was made to 500 ml.

II1. Ninhydrin reagent:

To 50C ml of citrate buffer at pH 5.0, 0.8 g of
hydrateds tannous chloride was added and dissolved. The
solution was mixed with 20 g ninhydrin dissclved in 500 ml of
methyl cellosolve. Fresh reagent was prepared for each

determination.

I1I. Mluent solution:

Equal volume of water and n-propanol was mixed and

stored.

Method:

To 1 ml of alcoholic extract of the leaf sawple
(collected during first week of June from the middle position
of the fresh growth and dried), 1 ml of ninhydrin reagent
was added. The mixture was thoroughly shaken and heated for
20 minutes on a hot water bath, 5 ml of the diluent solution
was added to the cooled mixture and shaken for one minute. The
intensity of the colour was read on Spectronic 20 colorimeter
at 475 nm. The amino nitrogen was calculated from the
standard curve prepared from glutanic aclid as reference. The
results thus obtalned were expressed as per cent of dry weight
of leaves.

3.3, P ico=- it is

20 fruits, representing each sample were selected
randomiy from all around the tree at the time of harvest and

subjected to the followdng physico-chemical analysis.



3.3.1. Fruit weight:

The weight of the fruit was taken on electrical top

pan balance and the results were expressed as weight in g fruit"l.

3.3.2., Fruit fimmness:
The firmness of the fruits was measured with the help

of Effigli FT Oll penetrometer (plunger diameter : 7 mm), on both
the cheeks of individual frult and expressed as k.

3.3.3. Total soluble solids (TSS):

The TSS was determined with Emma hand refractometer
(0-32° brix) and expressed as per cent of fresh weight of the
juice.

3.3.4. Titratable acidity:

25 g of the fruit pulp was thoroughly mixed with
distilled water in a waring blender and volume made to 250 ml.
ihe solution was filtered through Whatman No.l filter paper.
25 ml of this solution was titrated against N/10 NaOH using
phenolphthalein as indicator. Total titratable acidity was
calculated in terms of malic acid on the basis of 1 ml N/1O
NaOH equivalent to 0,0067 g anhydrous malic acid. The results
were expressed as per cent titratable acidity on pulp weight

basis.

3.3.5. Pulp pH:

The pH of fruit pulp was detemmined by Eltop digital pH
meter after standardising it with buffer sdution of 4.C pH.
.3.3.6. Soluble protein:

The scluble protein was estimated as per method suggested
by Lowery (1951). Fruit pulp (2 g) was macerated in 10 ml of O.IM
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phosphate buffer (pH 6.4) in an ice cold pestle mortar. The
extract was then passed through a double layer cheese cloth

and centrifuged at 5000 r pm for 30 minutes at 4°C. To 1 ml of
the protein extract, 5 ml of the alkaline sclution was added,
which was prepared freshly by mixing 50 ml of stock alkaline
carbonate solution (20% Na,Co5 in C.1 N NaGH) end 1 ml of copper
sulphate sodium potassium tartarate Solution (0.05% CuSo,, 2 HO
in 1 per cent KNaC, H406’ 4I~I20). After thorough mixing,

it was allowed to stand for 10 minutes at room temperature.

Then 0.5 ml of Folin-Ciocalteau reagent was added rapidly with
immediate mixing. After 30 minutes, the optical density of the

resultant blue coloured solution was recorded at 750 nm using

spectronic 20 colorimeter. The amount of protein was calculated
from the standard curve prepared from bouine Serum albumin

(BSA) as a reference protein.
3.3.7. Fruit respiration:

The quantitative measurement of the rate of fruit
respiration was done by the gas flow method of Meyer et al.
(1966).

Pipetted 25 ml of O.1 N Ba(OH)2 into the absorption
flask. After placing 300 g apricot fruits on the respiration
Chamber, all the connections were checked for air tightness
and then the apparatus was put on for one hour. Thereafter,
4-6 drops of phenolphthalein indicator were added to the
absorpticn flask and titrated agsinst 0.1 N HCl. A blank with
all the reagents was also run and titrated against 0.1 N HCl.
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The respiration rate was worked out as mg 0O,

=3 o
liberated hour™ kg™l of fresh fruits vith the folloving equation:

Cy liberated (mg) = V x N x 20 where;

v

difference between blank and
experimental titration (ml)

N = Normality of HCl used for titrstion

3.4. Nutrient estimation

3.4.1. Collection and preparcticn of leaf, shoot and frult samples:

Leaf samples were collected from the middle of the
terminal shoots on the perlphery of the tree as recommended by
Kenworthy (1964), during the first week of July, 1982 and 1983.
25 current shoot growths were sampled around each tree, during
the 1ast week of October, 1982 and 1983, In case of fruits
fresh samples were collected at the time of harvest. Cleaning,
drying, grinding and storage of samples were carried out as per
procedure suggested by Chapman (1964),

3.4.2, Digestion of the plant material:

Well ground samples of known weight of leaf, shoot and
fruit were digested for N estimation using concentrated [-[2804
and digestion catalyst as described by Jackson (1967).

Separate digestion for other nutrient elements was done in
di-acid mixture (A.R.grade conc. HNo, and HClo, in the ratio
of 4:1) taking all the precautions as suggested by Piper (1966).

Total N was estimated with the help of Technicon auto-
analyser. Total P was determined by Vanadomolybde phosphoric
yellow colour method (Jackson, 1967). Total K, Ca, Mg, Fe, Cu,

Zn and Mn were estimated on Perkin Elmer atomic absorption

Spectrophotometer model 2380,
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3.5. Soll analysis

3.5.1. Collection and preparation of soil samples:

Soil samples representing O-15, 15-30 and 30-60 cm depth
were collected with the help of screw type auger, from four
sites of each experimental tree basin in second week of August
during 1982 and 1963. These were dried in Shade, ground, sieved
through 2 mm plastic sieve and stored in cloth bags. The soil
analysis for various characters viz. pH, electrical conductivity,
organic carbon, available N, P and K were determined as per

methods given in Table 1.

3.5.2: Exchangeable Ca and Mg contents of soil were extracted
with 1 N ammonium acetate solution and then estimated on Perkin
Elmer atomic absorption spectrophotometer model 2380,

3.5.3: Available Fe, Cu, Zn and Mn were extracted with DTPA
(diethylene triamine penta acstic acid) solution, containing
DTPA, 0.005 M, CaC‘-lz 0.0l M and triethanol amine 0,0l M

buf fered at 7.3 pH (Lindsay and Norvell, 1969). The DIPA
extractable micronutrients were analysed on Perkin Elmer atomic

absorption Spectrophotometer Model 2380.

3.5.4. Microblal studies:

Microbial studies were conducted during 1983 and 1984
on the plots where different rates of N were applied through
soil. Six random samples were drawn from O-15 cm depth, from
the drip area of each tree at fortnightly interval upto 75 days
of N application. These were then mixed tHroughly and such a
composite sample was alr dried, screened (20 mesh) and analysed

for microbial status. Population counts on bacteria, actinomycetes
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und fungi were made by dilution plate technique employing seil
extract agar medium, ken knight agar medium and Martin's rose
tonval arar medium respectively as suggested by Rangaswamy
( 1966) .

J.6. Stotistical analysis:

Chservaticnt recorded in the study were subjected to
stotictical anslysis by the method described by Cochran and Cox
(L963). Levels of significance used for 'F' and 1t' were
compared at p = 0,05, Wherever error variences were= found tec te
hemooenous, the data were pooled with a view to arriving at

valid cenclusions.
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4.1, Effect of soil and foliar applicaticn:e of urea on tree
productivity and nutrient status of New Castle apricot

Pooled data pertaining to the influence of different
ratce of nitrogen and foliar sprays on the tree growth and
yield are presented in Table 2 and the year wise data appears

in Fig. 1 and appendix 1 respectively.

4.1.1, Tree productivity
4,1,1.1. Trunk qirth

A perusal of data given in Table 2 and Fig.l indicates
that with each increment of the N dose, the percentage of trunk
girth increased significantly and was maximum (5.1%) with the
highest dose of N. Similarly increased number of foliar sprays
resulted in increased trunk growth and was maximum with two
fellar sprays and further increase in the number of sprays
did not influence it significantly. A study of interactions
between the N Yevels and the modes of application reveal that
the maximum increase in trunk girth (5.3%) could be obtained
when 600 g N was soil applied supplemented with two or three

foliar urea sprays.
4,1.1.2, Shoot growth:

A direct relationship was observed between N rate and
shoot growth. The highest shoot growth was observed in trees
receiving 600 g N. Follar sprays of urea also enhanced the
shoot growth. Maximum shoot growth was observed with three
sprays, though no significant dif ference occurred between two

and three sprays. Interaction effects due to N levels and their
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Table 2. Effect of soil and foliar applications of urea on the tree
productivily of apricot cv. New Castle (pooled mezn for 2

years

e ———— s e

Tre atmen t

Annual_ vegetative growth

Trunk girth Shoot growth Yielg®

o (% increase) (em) (kg tree'l]
E_g_s_._e_ (g trt'(r-i]
200 (W) 4.8 6.4 47.3
400 (Ny) 5.0 6.6 57,1
60 (N4} Bl 7.8 58,5
LSS0 (p = 0.05) 0.l 0.3 5.3
Mode _of applicstion
Soil (#,) 4.8 6.4 48.0
Soil + L1 spray (M,) 4,9 % 52.6
Seil + 2 5prays(i‘k"a3} 5l T.4 58.0
Soil + 3 sprays(My) 50 Tald 58 .6
LS .0 (p = 0.08) Ol 0.4 6.0
N dose x Mode
Ny oMy 4.7 5.8 42,9
Ny Mo 4,8 6.2 45,7
N Mg 5.0 6.7 0.3
N, M, 4.7 6.8 50,3
N2 Ml 4.8 6.3 49 .6
Ny My 4.8 6.5 54.7
No My 5.1 7.0 61.2
N, M, Sal 7% 63.0
Ny M, 4.9 Tk 5Y.7
Ny My 5.0 7.4 87.3
Ny Mg 5.3 8.4 62,4
N3 M4 9.3 8.3 62 .4
L.S.D. (p = 0.,05) 0.2 N.5. N.S

* Pooled mean for 4 years
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modes of application were found to be non-siagnificant.

4,1.1.3. Yield

The highest yield (58.5 i tree-l) was obtained from
the the trees fertilised with 600 g N which was at par with

400 g, but superior to that of 200 g N. Similarly foliar

sprays of urea were found to be effective in improving the fruit
yleld. Maximum yield was observed vith three foliar sprays,
though 1t did not differ statistically from two sprays. but

was superior to coll application alone or when supplemented
with a single urea spray. Interaction due to different N rates

and modes of application was found to be non-significant.

4.1.2, Chlorophyll and amino-pitrogen in leaves

Pooled data pertaining to the influence of soil and
foliar applications of urea on the chlorophyll contents and the
amino-nitrogen level are presented in Table 3 and the year vise

data exists in Appendix 2.

4.1.2.1, Total chlorophyll:

The highest dose of 6CO g N resulted in maximum
chlorophyll content in leaves which was superior to the two
lower doses. Similarly each urea spray increased the total
chlorophyll and the maximum number of sprays had the greatest
influence, though it was at par with two foliar sprays,

Interaction due to N rates and the number of sprays was

observed to be non-significant.

4,1,2.2. Chlorophyll 'a':

Chlorophyll 'a' increased in the foliage with increased
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Treatment Total chlorophyll Chlerophyll 'a' Chlorophyll 'b? Amino nitrogen
(mg g‘lfresh wt.) (mg g—lfrESIi wt.) (mg g-lfre:'»h wit.) (% dry wt.)
N dose ( g tree™)
200 (N;) 34.2 17.9 16.3 1.3
400 (N5) 36.1 19.C 17.C 1.6
600 (N,) 38.9 2C.4 18.6 1.7
L.S.D. (p = 0.05) 2.5 1o Xl 0.1
Mode of application
Soil (My) 34.4 1£.9 15.6 1.3
Soil + l spray (Mz) 35.7 le8.8 16.9 1.5
Soil + 2 sprays [M3) 36.7 19,1 2.7 1.7
Soil + 3 sprays (M4) 3&.7 16,7 1951 1.6
L.S.D. (p = 0.05) 2.9 N.S. I3 0.1
N dose x mode
Ny My 32,2 17.3 14.9 1.3
Ny My 33.7 17.7 16.0 1.5
Ny My 34.5 17.3 17.2 1.5
Ny My 36.4 19.3 o 1.2
Ny My 34.5 19.3 15,2 1.3
Ny M, 35.3 lc.8 16.6 1.6
Ny Mg 3.3 19.3 17.C 1.7
Ny My 36.1 18.8 19.4 1.8
Ny My 36.7 20.1 16.6 1.4
Ny My 38.0 20 . 16.0 1.7
Ny My 39.4 20.6 1€.8 1.8
Ny My 41.% 21.0 2€.7 1.9
LS., p = 0.05) NS N.S. N v o €2
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dose of N, though the higher doses of 400 and 600 g N remained
at par., Different modes of application did not show thelr

individuality. The interaction effects were also found to be
non=-Significant.

4,1.2.3, Chlorophyll 'b';

The application of N raised the chlorophyll 'b' in the

leaves and maximum level of 18.6 mg g-‘l'

was estimated with the
highest dose. Similarly each spray enhanced its quantity and
was found to be maximum with three follar sprays. Interaction

LR L Ay

ef fects,,L however, found to be ncn-significant.
4,1.2,4, Amino-nitrogen:

As with chlorophyll, the percentage of amino N in foliage
enhanced significently with each increment of N rate., Similarly
foliar sprays of urea upto iwo in number ralsed its level
considersbly, while the third spray did not differ statistically
from the second one. The interaction was found to be significant
and the maximum percentage of amino-N obtained with 600 g N

coupled with three foliar sprays.
4.1.3. Fruit quality:

Pooled data pertaining to the effect of N fertilization
on the quality of aprimt fruits are presented in Table 4 and
the year wise data in Appendix 3.

4.1.3.1, Frult firmness:

Fruit firmess increased significantly with N
applications through soil or foliage. The highest dose was

most ef fective in enhancing the fruit firmness in comparison



Treatment Fruit firmness welght T(’L‘js . Acicdity Pulp pHe Solubla preteln®
.i\’

(%) (g) (4) (my g =1)

N dose (g t.ree"‘l]

200 (N;) 6.0 18.C 13.5 0.63 3.9 4,5
400 (N,) 6.1 16.4 13.9 0.71 3.9 6.0
60 (N,) 6.3 19.5 14.8 0.74 3.8 4.8
L.S.D. (p = 0.05) .2 0.8 0.4 c.08 N.S, C.5
Mode of application

Soil (»)) 5.9 y P 13.2 C.6l 3.9 4.5
Seil +1 spray [Mz) 6.1 18.4 l14.0 0.:67 3.9 4,8
Soil +2 sPrays(Ma) 6.3 13.9 14.4 0.72 3.8 5.4
Soil +3 sprays(M,) 6.3 19,6 14.7 C.78 3.8 5.9
L.S.D. (p = 0.05) C.3 1.0 C.4 .10 N 0.6
N _deose x mode

Ny My Bt 17.0 13.0 0.57 3.9 4.1
Ny My | 5.9 17.8 13.4 0.62 5.9 4.1
Ny M, 6.1 18,2 13.8 C.64 3.9 4.7
Ny My 6.2 1£.9 13.9 C.68 3.6 5.3
Ny My 5.9 7.7 13.0 0.63 3.9 5.C
Ny 14 6.1 1¢.3 13.9 C.66 3.9 5.6
Hy Mgy 6.3 1€.6 14.4 0.73 3.8 6.3
Moy M, 6.2 15.1 14.4 0.87 3.8 7.3
Ny M, 6.0 16,3 13.7 C.64 3.9 4.4
) 6.3 19.C 14,7 C.72 3.2 4.6
Ny Mg 6.4 2c.0 15.1 0.8C 3.8 5.1
Py My 6. 20 .4 15.8 0.79 3.8 5.4
LS.D. (p = 0,05) N.&S. | P N.S. Mk s Vol S

*Pooled mean for ' years
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to reol of two dotes. Two or three sprays did not differ
amuneg themselves, but improved the firmness when compsred witn
the teil applicatien alone. Interaction effects duz to dotes
and medes of N apglication failed to exhibit their superiozity
in improving the fruit firmness.

4,1.3.2, Fruit weight:

600 g N was most effective in producing the heaviest
fruits (19.58 g) and the lower two doses remained at par with
each other. Foliar urea applications slso incressed the fruit
weight and was maximum with three sprays though it did not
dif fer statictically from that of two sprays. Interaction

between doses and modes remained non-significant.
4,1.3.3. Total scluble solids:

N application greatly influenced the total soluble
eplids in the fruits and the effects were more pronouncad whan
supplemented with foliar ures sprays. Each increment in the i
dose stimul ated the TSS. percentace significantly, maximum 2eing
14.8 with the highest dose. Similarly, feliar aprlications alzo

increased the TeS and it was maximum with three sprays which

wai at par with 2 sprays. Interaction due to doses and modas ¢
apy lication was observed to be non-significant.
4.1.3.4. Titratable acidity:

Titratable acid content of the fruits increased with N
aoplications. The maximum acid content (0,74%) was obszerved
with 600 g N which was at par with 400 g Ns Supplemented ursza
sprays also enhanc2d the acid level, but the effect of two or
three sprays remained at par., The interaction was found toc be
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non=¢ignificant,
4,1.3:.5, Pulp pH:

The pH of pulp did not alter significantly as a result
of different N rates or its modes of application.

4.1,3.6, Soluble protein:

The highest soluble protein content was recorded at
400 g N in comparison to 200 and 600 g N which were at par.
Foliar sprays of urea were effective in enhancing the protein
level, but the maximum amount of 5.9 mg g'l protein, obtained
with three sprays was not statistically superior to that of twec

sprays. Interaction due to dozes and modes was found to be

ineffective.
4.1.4. Nutrient status:
The pooled data regarding the nutrient status of

leaves, shoots and fruits as influenced by different levels and
modes of application of N are presented in Tables 5 and & and

the year wise data are shown in Figs. 2 and 3, respectively.
4.1.4,1. Nitrogen:
Different doses of N and its modes of applications

exerted a considerable influence on the N status of leaves,
shoots and fruits. A perusal of table 5 and Fig.2 shows that

N applications improved the N content in all the plant tissues
analysed, however, no significant differences were obtained
botween 400 and 600 g N doses in cace of leaves and shoots.
Foliar urea sprays numbering two or three did not differ from
each other, but improved the N content of leaves in comparicon
to soil application. In case of apricot shoots, fo;iar sprays

(1 to 3) remained at par but raised the N content sufficiently in
comparison to soil application. Similarly, in case of fruits two

foliar sprays enhanced the N content in comparison to soil
application,though it remalned at par with one or three number



Table 5, Effect of soil and foliar applications of urca on the macronutrient content of leaf, shoct
and fruit of New Castle apricot (pooled mean for 2 years)

Treatment Nitrocen Phosphorus Potassiunm Calcium Maanecium
Leaf Shoot Frult Leaf Shoot Fruit Leaf Shoot Fruil Leaf Ehoot Fruit Losi Shoot Fruit

N dose ( g trae’l}

200 (N;) 2.19 2.3l 134.4 ©.19 .12 22,3 2.98 1.91 98.8 3.47 0.56 60.2 0.78 0.2 39.9

400 (Nz} 2.58 2,71 1l69.6 ©0.2C 0.14 22,9 2.84 2,09 98.3 3.47 0©.57 $5.6 €.83 0.34 44.0

600 {NS] 2,70 2,77 194.2 0.21 C.l5 21.4 2.78 2.02 94.9 3.41 0.56 54.7 0.84 C.35 44.5

L.5.0.(p=0.05) 0.1% o0.l¢c 1ll.6 N.S5. 0.0l N.S.0.,05 0,09 N.S.HN.S. N.S. 2.6 0.03 0.2 2.4

Mode of applicaticn

Soil [Ml} 2.19 2,32 154.6 0,19 0.13 21.&8 2,97 1,94 96.7 3.43 0.56 57.9 .78 0.35 42,2
Scil + 1 spray(M,) 2.45 2.62 160.1 0.20 0.14 23.6 2,9L 1,97 97.1 3.44 0,56 57.6 0.83 0.34 42.7
Soil + zsprays(m3) 2.68 2,73 169.8 0.20 0.l4 22.3 2.B3 2,06 97.5 3.48 0.5 56.4 0,86 0,33 43,0
Scil + asprav${M4} 2.64 2.72 180.0 0.2l 0.14 21,1 2.75 2.05 98,2 3.47 0.58 55,3 0.80 0.33 43.3

L.5.D. (p=0.05) 0.18 0,12 " 13.4 N.5. N.S. N.S.0,05 N.S. N.S.HN.S. N.S. N.S. 0.04 N.S. N.S.
N dose x mode :

N, M) 2.03 2.13 124.4 0.19 0,12 22,6 3.11 1.8 103.9 3.4L 0.5 60.6 0.7L 0.28 38.7

Ny 2,16 2.26 129,5 0.19 0.13 24,7 3.04 1.93 97.4 3.39 0.57 62.5 C.78 0.29 39.0

N, M, 2.29 2,74 137.1 0.20 C.l2 21.7 2.9% 1,93 97.2 3.57 0.56 59.4 0.84 0.35 40,0

Ny M, 2.29 2.4l 146.7 0.19 0.l13 2c.c 2.86 1,90 96.9 3.64 0,5 5B.2 C.79 0.36 42.0

Ny M, 2.21 2.37 155.9 ©.l18 ©C.l4 21.5 2,94 2,03 94.0 3.45 0.57 57.0 0.FO 0.4l 44.0

N, M, 2,52 2.75 163.4 0.20 0.14 24,5 2.88 2.06 97.5 3.50 0.56 955.9 C©.85 0.36 44.0

Ny M, 2.74 2.87 176.¢ ©.20 ©.l5 23.4 2.3 2.17 100.2 3.43 0.5 55.4 C.B9 0,30 44,0

N, M, 2.84 2.84 1B3.4 0.21 0,14 22,2 2,69 2.1c lpl.6 3.52 0.58 54.0 0.B0 0.29 44.0

Ny My 2.33 2.44 183.5 C,19 0.14 21,2 2.86 1.92 92,2 3.4L 0.56 56.1 (.P4 0.36 44.0

N, My 2.68 2.85 167.4 0,20 0,15 21.5 2.B1 1.93 966.5 3.42 0..4 54.5 0.68 0.3 45.0

Ny Mg 3.2 2.90 196.2 0.21 0.16 21.7 2.75 2.08 95.0 3.44 0.56 54.5 C.E6 0.34 45.0

NyM, 2.78 2.90 209.9 0.21 (.16 21.0 2.71 2.16 96.0 3.37 0.60 53.6 0.8l 0.33 44.0
L.5.0. (p=0.05) M. HS. 1S, 11.S. NS, NS, .00 H.S. N.S.MN.S. .S, HN.S. NS, 0.04 NS,

Leaf and cthoot: % dry weliht, Fruit: mg lOO q'l frosh welght.
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ct spraye. Interactien effect cue to doses and mndes of

aprlicaticn was observed to be non-significant.

4.1.,4.2., Phosphorus

Application of urea could not affect sighificantly
the P level in leaves and fruits as is evident from Table S
and Fig.Z2. However, in case of ¢hoots, increaced dose of N
fertilizer enhanced 1t considerably, Different modes of
applicetion did not exhibit their superiority in improving the
P level of leaves, shoots ox fruits, Interacticn due to doses

and modes of spplicaticn wae non-ticnificant.

4.1.4.3. Potassium:

In general, K ccntent in leaves decreased sionificantly
with increased N epplied through soil alone or coupled with
foliar sprays. Interaction due to doses and modes was
significant in case of leaves. Maximum level of leaf K (3.11%)
was observed with the lowest N dose applied through soil alone.
Application of N beyond 400 g tree-l resulted in decreased
shoot K, though the difference between 400 and 600 g N doses
was not significant. Different modes of application and
interaction were however, ineffective in improving the shoot K.
Different levels of N a5 well as follar sprays could not

influence the K content of the fruits.

4.1.4.4, Calcium:

Ca content in leaves and Shocts was not af fected by
different treatments of urea. However, in case ecf fruits, it

decreased with eanhanced fertilizer rate, though the diiference
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between 400 and 600 g N was observed to be non-significant.

The efiect of follar applications and interaction betwzen N
rates and modes of application on the Ca content was found to

be non-cignificant in all the tissues studied.

A.1.4.5. Magnesium:

The amount of magnesium in the leaves, shoote and
truies Increased with increased N dose, though the difference
between 4C0 and 600 g N was observed to be non-significant.

A single or twe foliar sprays remained at par, but improved leaf
Mg in comparison to soil application while the third spray

af fected 1t adversely. Urea sprays dld not influence the

arount of K in shoots 2nd fruits, Interaction due to doses

and modes was found to be significant in case of shoots only.
The maximum shoot Mg (0.,41%) was recorded vith 400 g N applied

through soil alone.

4.1.4.6, Iron:

Application of N through scoil as well as foliage
reduced significantly the accumulation of Fe in the leaves as
well as shoots, while in case of fruits it increased the Fe
content considerzbly (Table 6, Fig.3). Interaction effects
due to doses and modes of application were significant in case of
apricot shoots and fruits. While in case of leaves, it proved
to be ineffective. Maximum level of Fe in leaves (155.5 ppm)
and shoots (73.5 ppm) was noticed with the lowest N dose of
200 g N applied through soil alone and the minimum (90.5 and
35.5 ppm respectiveiy) with the highest dose of 600 g N supple=

mented with two follar urea sprays. Exactly reverse trend was



Table 6. Effect of soil and fellar applicaticn: of wred on the sdwreputriant conteons o Leat, sno0 %
and fruit of New Castle upricet (pocled mean for 2 yeusrs)
Treatment lron Copoer Zing : ~ENAMNISE
Leaf Shoot Fruit Leaf ShootFruit Leaf GShool Fruit Leal Snoot Fruit
N dose (g tree 1)
200 (N,) 136.0 62.5 0,52 4.5 4,6 0,99 14.4 24,5 0,50 25,2 24,5 0,25
400 (Ny) 117.5 56.4 0.67 4.7 4.9 0,10 15,5 26,5 0.,5L 28,3 20,7 0,27
600 (N,) 106.1 42,7 0,85 4.5 5.0 0,10 15.9 25,9 0.47 25,7 13.4 0,28
L.5,D. (p=0,05) 9,2 3.7 0.04 0,1 0,2 N.S. 0.2 1.2 o2 N.3. 1.3 0,0
de of ication
Soil (M)) 139.7 61.2 0.56 4.2 4.9 0.09 13.7 21.3 0.58 24,2 23.0 0.26
Soil + 1 spray(M,) 119.8 56.3 0.63 4.9 4.8 0,10 14,9 25.5 0,50 25,3 22,0 0,26
Soil +2 sprays(M,) 115.7 51.2 Q.70 5.0 4.3 0,10 16,2 27,1 0,48 32,3 21.0 0,78
Soil +3 sprays(M,) 104.3 47.0 0,8L 4.2 4,9 0.10 16,3 28.5 0.45 23.9 20,3 0.27
L.5.D.(p=0.05) L4 4,2 0,05 0,2 N.L.N.E. 0.3 1.3 0.0 23l BB
N dose x mode
Ny ¥y 25,8 72,2 044 4,0 4,5 Q.08 12,52 21.C Q.55 22,9 205 Gpes
Ny N 136,0 67.C 0,5C - 4.8 4,4 0.09 13.9 24.6 0,=C 23,2 25,0 0.2%
Nyt L35,0 ST.5 0uZ4 5.0 4 Gud0 U504 25,7 Qu47 33,5 340 Cn.f
Ny Mg 117.0 52.5 D.59 4.1 5,1 C.00 15,7 26.¢ 0,48 21,1 23.5 0.25
Ny ) 139.0 &C.0 0.23 4.2 5.1 0,09 13,9 22.2 ©E5 28,7 20,2 0,08
Np My 115,58 56,0 Q%9 5,0 5.2 0,1C 14,9 26.3 0.33 26,1 21.3 (.26
Ny M, 110,5 56.5 0.78 5.0 4.8 0,1C 1.6 26,1 0,50 .l 20,0 .29
Ny M, 105.2 B53.0 022 4,2 4,7 w. iC 16,8 29.0 0,46 20,2 9.0 0.27
Ny Wy 124.5 50.0 C€.72 4.2 5.2 0,00 4.8 22, 22 23,9 20.¢ .27
Ny My 168.0 46,0 O.EL 5.0 5,0 0,1C 16,0 2.6 0,47 26,0 19,0 0.2¢
Ny Mg 1015 38 ©O.E7 4.7 85 Old 18,5 27.1 0,46 e 19,10 02
Ny Mg 90. 35.8 1.€¢ 4.2 4.0 0,11 16,4 20,0 0.4° 214 W0 00 e
LS.D.APp=0.08) .. 7.2 0,08 Fu3 0.3 Neb. 05 M. IS oAk R AL

Leaf und choot: ppm dry weinht,

e - ——————— -

Frulls mag L1C =Y fresh wodaht,

- i e — e e —— B S — i ———
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notice in case of fruits.

4.1.4.7. Copper

Increased N rate upto 400 g N, raised the leaf Cu
considerably, but it declined significantly with the highest
M dose. In case of shoots, increased N rate upto 600 g enhanced
the Cu content though it did not differ significantly from 4CC g.
However, in case of fruits, N applications did not influence the
Cu level significantly. Foliar sprays upto two in number were
effective in enhancing the Cu level in case of leaves, though it
did not differ significantly from a single spray, while the third
spray had an adverse effect. Foliar urea sprays were however,
ineffective in changing the Cu content in case of shoots or
fruits. Interaction was found significant in case of leaves
and shoots only. Maximum level of Cu in leaves (5.2 ppm) was
noticed under 200 g N supplemented with 2 foliar sprays while
in case of shoots it was with 400 g N coupled with a single
Spray.

4.).4.8. Zinc:

Zn level in the apricot leaves increased with the
inereac ed fertilizer dose and was maximum (15.9 ppm) with 60C g
1. In case of shoots, application of N upto 400 g improved
the Zn content. Further increase in N dose resulted in
decreased Zn content though the difference between 400 and
600 g N was not significant. However, in case of fruits,
increased N dose upto 400 g slightly raised its Zn content,
but with the highest dose it declined considerably. Foliar
feeding of urea enharced the Zn content both in leaves as well
as shoots. though no significant difference could be observed
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betweentwo and three sprays, In case of shoots, however, a
sharp increaSe was evident upto three ures sprays. Each spray
roduced the Zn content significantly in fruits and the minimum
(0.45 mg 100 g-l) was recorded with three sprays. Interaction
between doses and modes of application was significant in case
of leaves only. The maximum (16.8 ppm) and minimum (12.5 ppm)
Zn contents were recorded in N,M, and NiM, treatments

respectively.
4,1.4 e Mal"lganes e:

Graded levels of N could not bring any statistical
change in the leaf Mn. In case of shoots, its level declined
significantly with each increment of N rate. A reverse trend
was observed in case of fruits. Foliar sprays of urea upto
two in number enhanced the Mn status considerably in case of
leaves and fruits, but further spraying had adverse effects. 1In
case of shoots, follar sprays rcsulted in decreased Mn content,
though no significant difference was noticed between twe and
three sprays. Interaction effects were found to be non-

cignificant in case of leaves, shoots as well as fruits.

4,1.5. Scil properties

The pooled mean for two years regarding the influence
of N on various soil properties viz., soil pH, organic carbon,
nutrient status and the microbial population are presented in

Tables 7,8 and 9 and the year wise data have been given in

Appendices 4-5 and Fig.4.

4.1.5.1, Soil pH:

It is evident from the data (Table 7) that all the



Tstle 7. Effect of nitregen on the pH level and organic carbon
content of soil (pooled mean for 2 years)

S —_

[reatment pH Organic carbon (%)
N dese ( o trec-'l)

200 (N ) 7.47 2,25
B | (N:,_.:] 7-39 2.40

GO (N3] TeDO ) 2,42
L.S<0: lp = 0.05) 0.08 0.09
Soil depth (cm)

o - 15 (Dl) Tl 2.50
15 - 30 (D,) 7.33 2.2
0 - 60 (D3] 7,63 l.,ceC
L.S . D. (p = 0.05) 0.08 0.09
N dose x depth
Nl Dl 7,20 2 T7
Nl % 7.40 2.13
N, Dy T 1.87
N4 DL 7.24 2.65
N, D 7.2 2,22
N, Dy 7.€1 1.52
Ny D) Te2k 2.98
N, D, 7.26 2,36
H3 DB TSS9 1.93

L.S.D. (p = 0.05) NSy N.S.
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levels of N reduced the soil pH, although the difference

between N, and N, was not significant. Soil pH varied greatly
with depth. The pH at the surface (0-15 cm) was lower as

compared to the other two lower depths. Interaction due to N

rates and soll depths was observed to be non-significant.

4,1.5.,2., Organic carbon:

In general, the organic C content increased vdth the

increase in N dote, however, the dif ference between N2 and N3
waS observed to be non-sicnificant. The organic carbon decreased
vith the soll depth throughout the period of investigations.

Interaction due to doses and depths failed to exert its influence

on the percentage of soil organic carbon.
4.1.5.3. Available nitrogen:

Data presented in Table 8 and Fig.4 indicate that the
available N increased significantly vith increase in N dose and
decreased with increase in soil depth. Interaction effect
between N rates and soll depth was also found to be significant.
In general, the available N in different depths increased with
the increase in N rates. The available N was found to be
maximum (122 ppm) at surface layer (0-15 cm) when 600 g N was
applied [NBDIJ and the minimum (33.2 ppm) under N)D, treatment.

4,1.5,4, Available phosphorus:

An increaced rate of fertilizer N from 2C0 to 400 g
increased significantly the available P content of the soil and
further higher dose reduced its level considerably. Data also
reveal that P content varied greatly in different soil depths.

Its concentration was found to be maximum in the top layer of



Table E, Effect of nitrogen on the available NUTrienT STATULN (RPN Ui “was me ces o vm o -
(peoled mean for 2 years)

Treatinent N P K Ca iig Fe Cu @n n
N dose (g tree’l}
20C (N,) 61.2 72.2 259.3 1C33,0 149.7 62.0 7.2 1,9 42,1
40C (N,) 74.5 84.5 264.8 1030.5 168.2 62.1 5.2 3.1 54.6
60C (N,) el1.6 66.3 276.3 1023,2 1B7.3 642 7.8 3.8 48.7
L.S.D. {(p = 0.05) 3.9 3.5 10,2 H.S. §.7 NB. 0.3 B4 82
Soil depth(cm)

0 - 15 {Dl} 1c7.2 85,2 287.4 1038.3 198.8 96.4 7.5 3.8 68.2
15 - 30 (DO,) 69.5 72.7 27c.0 1028.2 167.8 4%.8 8.0 3.0 47.8
3 - 60 (Dy) 40.6 65.1 242,9 1020.2 138.5 42,0 7.8 1.9 29,3
L.S.D.(p = 0.05) 3.9 3.5 16,2 12.0 9.7 31 B3 Ol 3.2
N dose x depth

N, D, 90.6 76.6 278.0 1034.0 1l7c.Cc 96.4 6.7 2.6 60.0
N, D, 59.7 77.C 25%9.1 1Cc31.0 149.0 5c.1 7.2 1.6 43.5
N, Dy 33.2 63.0 240.7 1034.C 130.0 39.4 7.5 1.5 22,7
Na Oy 108.5 9.4 288.6 104l,0 197.5 96.5 8.0 4.1 82,5
N, D, 72.3 83.6 270.5 1034.0 167.0 48.8 8.7 3.4 49.5
N, Dy 42,4 70.5 235.3 1016.5 140,0 40.9 8.0 1.7 32.0
Ny D 122.0 79.5 205.6 104C.0 229.0 96.5 7.7 4.6 62.3
Ny D, 76.6 57.5 280.3 1019.5 187.5 5C¢.5 &.1 4.1 9.5
Ny Dy 46.2 61.8 252.7 1Cl0.C 145.5 45,6 7.8 2.5 33.2

L.S.D. (p = 0.05) 6.8 6.0  N.S. N.S. 16,7 N.S. N.S. 0.2 5.5
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of 0-15 cm and decreased significantly with increased soil
depth. The interaction between N rates and the soil depths was
alco obcferved to be sionificant. P level was maximum (99.4 ppm)
in N,D, and minimum (57.5 ppm) in N4D, treatment.

4,1.5.5. Available potassium:

Graded levels of N increased the available soil K,
though the difference between 200 and 400 g N was observed to
be non-significant. Availability of K, however, decreased with
increased soil deith. Significantly higher K was recorded in
the surface layer (287.4 ppm) compared to lower denths. The
interaction due to N doses and depths was observed to be non-

cignificant.
4,1.5.6. Exchangeable calcium:

Data presented in Table 8 and Fig.4 indicate that
dif ferent I doses did not affect the exchangeable Ca
significantly, though it decreased with increased soil depth.
Maximum Ca content was recorded in the surface layer (C-15 enm),
however, it did not differ from 15-30 an depth. The interaction
between N rates and the soil depths was observed to be non-
cignificant.
4.1.5,7. Exchangeable magnesium:

A perusal of data in Table 8 and Fig.4 reveal that the
exchangeable Mg content of soil was greatly influenced both by
N levele and toil depths. An increase in exchangeable soil Mg
was recorded with increased N in the soil. On the other hand,
the exchangeable Mg content decreased with increase in depth.
The interaction between N doses and soil depths was observed

to be significant. Maximum exchangeable Mg (229 ppm) was
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recorded in MaDl and the minimum (130 ppm) in NLDS treatment.

4.1.5.86. Available iron:

The difference in DTPA extractable Fe due to N levels
was observed to be non-significant. A decrease in the Fe
content with the increase in soil depth was, however, observed.

Interaction due to N doses and scil depths failed to exert its
influence on the availability of Fe in the soil.

4,1.5.9. Avallable copper:

400 g N increased the DTPA extractable Cu content in
comparicon to other two doses of N. A further increase in N,
however, lead to a significant decrease in the Cu content of the
spil, Significantly higher DTPA extractable Cu was recorded in
15-30 cm depth compared to surface layer (0-15 cm), however, the
dif ference between 0-15 and 30-60 cm depths was not significant.
The interaction between N doses and soil depths was found to b2

ineffective in altering the Cu status of the soil.

4.1.5.1C. Available zinc:
The amount of available Zn in the soil increased
significantly due to N application. However, its availability

decreased markedly with increased soil depth. The interacticn

effect between N doses and soil depths was also noticed to be
sinificant. 2Zn level was maximum (4.6 ppm) in NSDL vl wintaum

(L.5 ppm) in N,D5 treatment.

4.1.5,11. Available manganese:

Mn content increased significantly when the N rate
was raised to 40C g and reduction in Mn content was recorded
with the further increase in N dose. The DIPA extractable Mn
content declined markedly with increased soil Aepth. Interaction
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due to N dosec and soll depths was also observed to be significant,

Maximum amount of available Mn (82.5 ppm) was recorded with Hle
and the minimum (22,7 ppm) withlﬂlD3 treatment.

4.1.5.12, Seoil micro-organisms:
4,1.5.12,1. Bacteria:

Increased dose of urea N increased the bacterial
popul ation significantly and was maximum with the highest dose
(Table 9, Fig.5). Bacterial population also increased
periodically upto 45 days (03) and thereafter declined till the
last campling date. Interaction due to doses and days of
obeervations was significant. Maximum popul ation (84 x 107}

occurred under-N3D3 and the minimum (30 x 107) under‘NlDl.

4,1,5.,12.2, Actinomycetes:

Increased rate of urea N raised the population of
actinomycetes significantly though the higher doses of 400 and
600 g remained at par. Actinomycetes population was maximum
(68 x 104) after 15 days of N application, after which it
declined significantly till the last date of sampling. The
interaction between N doses and the sampling dates was
significant. Maximum popul ation of actinomycetes (78 x 104)
was recorded with NpD; and minimum (13 x 10%) with N Dy

trcatment.

4,1.5.12,3. Funol:

Urea application had a positive influence on the fungi
popul ation. Fungl population, worked out to be 8 x 10* under Ny
caicod to 17 x 107 withNy. Periodical observations reveal that
it increased significantly upto 45 days of N apr'!cation, after

which it declined sharply 1l the 1a7% sampling date.
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Table 9. Effect of different rates of nitrogen on the microbial
population of the soil

Treatment Bacteria Actinomycetes Fungi

(x 107) (x 10%) (x 10%)
N dose (g tree"“]
200 (N 1) 34 29 8
400 (Ny) 45 29 12
600 (N4) 60 3e 17
L.S.D. (p = 0,05) 2.9 2.0 0.9
Days after N application
15 (Dy) 40 68 11
30 (Dy) 51 51 15
45 (Dy) 65 28 16
60 (D4) 49 16 12
75 (Dg) 25 14 9
L.S.D« {p = ©.05) 5.8 2.6 1.1
N dose x days
Nl Dl 30 58 g
Nl D, 38 34 10
N, Dy 44 i3 1G
' 2 - -« :
Nl Dﬁ 41 78 11
Ny Dy 1
N, D, 46 58 14
N, Dy 66 28 17
N, D, 45 17 11
N, D 25 15 9
Ny Di 49 68 16

69 60 20
Ny DBy
N. D. 84 33 23
4 67 18 16
“3 D4 y5

3L 11
Ny Dy
L.S,D. (p = 0.05) i b 42

1H & F. Lin ~. = '--":.-\n"l
ACC, Mo . 4['3‘2:_2:[
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interaction effects were found to be significamt and maximum

: 4
population (23 x 107) was observed with N,D, and the minimum

(6 x 10%) with N,D_.
1

4.2, Effect of pre-fall urea sprays on the tree productivity,
quality ond nutrient status of New Castle apricot

“.2.l. Fruit sot, retention, yield and quality:

The pooled means pertaining to the influence of pre-
fall sprays of urea on the percentage of fruit set, retained
till harvert, yield and quality are presented in Table 10 znd

the year wise data in Appendix 6.

4,2.1.1, Fruit set:

Urea sprays applied at the pre-fall stage improved
significantly the fruit set compared to control. The lower
urea concentration was more effective than the higher one. In
general, the fruit set increased significantly with delayed
urea sprays. The maximum fruit set of 45.0 per cent was recorded
when the trees were sprayed on 30 October, though it did not
differ statistically from that of its earlier spray (15
October). The interaction between urea concentrations and

dates of spray was not significant.

3.2.1,2, Fruit retention:

Pre-fall sprays of urea were effective in retaining
a higher percentage of fruits till harvest in comparison to
control. The lower urea concentration retained a higher
percentage of fruits. Delayed sprays upto October 15, increased
it markedly which was at par with the last spray date.

Interaction effects due to urea concentrations and spray dates



Table 10. Effect of prr-_-fall urea sprays on the fruit characters of NHew Castle apricot |Louled mean
for 2 years)

Treatment Fruit setFruit Yield vWeight Firmness Total Acidity Pulp pH

retention scluble

(%) (%) (kg) (a) (kg) solids(®) (%)
Urea concentration (%)
2,5 (c,) 42,0 24,8 70.7 15,9 6.2 13.0 0.79 3.7
5.0 (G) 37.0 225 58.0 14.6 5.8 12.9 0,72 3.8
Mean 39.5 8.7 64.4 15.2 6.0 13.0 C.76 3.8
Control 30,2 19.3 52,4 14.0 6.0 12,2 0,74 4.0
L.S.D.(p=0.0%)
Control vs spray 2.3 1,4 4,6 N.S. N.S. N.S. NS, N.S.
Urea concentration 2.4 L5 4.9 N.S, N.S. N.S., 0.04 N.S.
Date of spray
15 Sept. (D)) 2.6 23.2 58.5 14.9 5.6 12.5% 0.72 3.8
30 Sept. (D,) 37.3 21.8 62.1 15.5 6.0 13.3 0.78 3.8
15 Oct. (D) 43,1 24,8 ¥iel 15.3 6.0 13.2 0.78 3.7
30 Oct.  (Dy) 45.0 24.8 65,7 15,1 6.3 12.8 0,74 3:7
L.S.D. (p=0.05) 3.5 2l 6.9 N.S. N.S. N.S. N.S. N.S.
Concentration x date of spray
¢, b 35.2 23.9 60.C 15.6 5.7 12.8 0.74 3.8
¢, o 39.2 22.6 68.2 16.0 6.1 13.5 0.82 3.8
C, Dy 4:,0 26.7 85.8 16.0 6.2 13.0 0.82 3.7
C, D, 47.5 26,1 69.0 15,4 6.6 12.9 0.78 37
C, Dy 0,0 22.4 57.0 14,2 5.4 12.2 0.70 3.8
S b, 35.4 21.0 56 ,0 14.9 5.9 13,1 0.74 3.8
C Dy 40.2 23.0 55.5 14,7 5.8 13.4 0.74 3.8
C, D, 42,5 23.5 62 .4 14,8 6.C 12.8 0.70 3.8

L.5.D. (p = 0.05) N.S. N.S. 9.8 N.S. N.S. N.S. N.S, M.S.
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were observed tc be non-significant.
4.2.1.3. Yield:

Fruit yield increased significantly with urea sprays
applied at pre-fall stage (64.4 I;) when compared with control.
The lower concentration of 2.5 per cent urea was more effective.
Del ayed spraying upto October 15, enhanced the yield
cignificantly which was at par with that of the last sgray. The
interaction between urea concentrations and spray dates was
found to be significant. The maximum yield (85.8 k) was
obtained with 2,5 per cent urea spray aspplied on 15 October
and the minimum (57.0 ;) with the higher concentration on 15

September.

4.2.1.4, Fruit quality:

Two concentrations of urea applied on four different
dates during pre-fall stage had practically no influence on the
fruit weicht, firmness and total soluble solids. The amount of
t-otal titratable acid in fruits of urea sprayed trees was also
at par with control, however, the difference between the two
concentrations of urea was significant. Pulp pH decreased bv nil
significantly with urea sprays applied prior to leaf fall, omd
the two concentrations failed te exert thelr individual
superiority. The interaction effect due to urea concentrations
and the dates of application was observed to be non-significant

in any of the quality attributes studied.

4,2.2. Chlorophyll contents and amino-pitrogen in leaves

The pooled means pertaining to the influence of pre-

fall sprays of urea on the chlorophyll and amino-nitrogen content

of apricot leaves are presented in Table 1l and the year wise
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data in Appendix 7.

4.,2.,2,1, Chlorophyll content:

A perusal of data indicates that total chlorophyll,
chlorophyll 'a' and chlorophyll 'b' were enhanced siqnificantly
in the apricot leaves with pre-fall sprays of urea. However,
different concentrations of urea, dates of application and their
interaction did not alter the chlorophyll content of the leaves
significantly.
4.2,2,2, Amino nitrogen:

Urea spray: applied at the pre-fall stage, increased
cignificantly the aminc nitrogen content in leaves. However, nc
significant difference between the two concentrations of urea
was noticed. The first spray aprlied on 15 September, resulted
in the lowest amino nitrogen and the later three sprays, which
were at par, enhanced significantly the amount of amino M in
the leavec. Interaction due to dates and concentrations was
observed tec be nen-significant.

4.2.3. Nutrient status:

Data pertaining to the nutrient status of leaves,

shoots and fruits as influenced by urea sprays apglied prior to

leaf fall are presented in Tables 12 and 13 (pooled mean for
twe years) and the year wise data for 1982 and 1983 in

Appendices 8, 9 and 10.
4,2,3.1, Nitrogen:

Pre-fall sprays of urea enhanced the N lével in leaves
and shoots, but no significant improvement was recorded in case
of fruits. Delazed urea sprays upte October 15, increased the
leaf N composition, whlch was at par with the last spray date.
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Table ll, Effect of pre-fall urea sprays on the chlorophyll and amino
nitrogen contents of apricot leaves (pooled mean for 2 years)

Treatment Tota' Chlorophyll Chlorophyll Amino
chlaloehyll 'a‘l Y nitrogen
(mg ¢~ (mg g~ (mg g-1 (% dry
fresh wt. frezh wt.) fresh wt.) wh.)
Urea concentration (%)

C CJJ 36,9 19.1 16,9 1.8
Control 32.0 1Tl 14,9 1.5
s s Dulp=C,08
Cont:oi Vs spray 1.1 0.4 0.4 3 P

rea concentration N.S. N.S. \! [ N oS
Date of spray
15 Sept. (D)) 35.8 19.1 6.7 1.6
30 Sept. (D,) 36.1 19.1 16.9 1.9
1% 0ct.  (Dy) 35.7 18.9 16.8 1.9
30 Oct. (D4) 35.5 18.8 16.7 1.9
I r._l'_j {p = U-Ub} N.S. Nlbl leo D-l
Concentration x date of spray
C, Dl 35.5 18.9 16.5 15
Cl o, 36.0 191 16.9 2,0
Cl D3 35.2 18.56 16.5 1.9
Cl D4 35.4 18.8 16.6 1.9
5 Dl 36.2 19,2 16.9 L.6
ij El-n, 36-1 -]-9-2 16 -9 3' '9
C.2 DB 36.2 19,2 Yl 1.9
LgS.D.(p=O.G5) NqS- N-S. N-&l Nasn
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Table 12. Effect of pre-fall urea Spray: on the macronutrient ccntent of leaf, Shoot and fruilt of Meus Costle apricot (pecled
mean for 2 years)

Treatment Nitrogen Phosphorus Potacsium Calcium Maanesium

Leaf Shoot Fruit Leaf Shoot Fruit Leaf Shoot Fruit Leaf Shoot Fruit L<af Shoot Fruit

Urea concentration (i)

2.5 (¢,) 2.,l0 2.28 184,2 0,21 0,14 24,7 2.23 1.83 102.5 2.93 0.69 65.5 C.87 0.42 48.9
5.0 (C;) 2.17 2.37 192.4 0.21 0.1% 23.3 1.98 1.BL 97.1 3.05 0.,7L 67.6 (.83 0.44 46,7
Mean 2.13 2.32 188.3 ©0.21 0,14 24,0 2.11 1.82 99.8 2,99 0.70 66.5 C.BS 0.43 47.5
Control 1,67 2.10 184.2 0.21 0,14 25,0 2.50 1,70 123.9 2.76 0.68 66.2 (,75 0©.42 51.0
Ltsouotpﬁl%) -

Control vs spray 0.14 0,13 N.S. NS. N.S. N.S. €.03 0.C6 4,6 0.09 N.S. NS, 0,02 NS. NS,
Urea concentration N.S. N.S. NS. N.S. N.S. 1.3 0.05 N.S. 4,9 0©.10 0,01 1.2 0.03 N.S. N.S5.
Date of spray

15 Sept., (D) 1.99 2,27 lg4.6 0.21 0,13 22,5 2,33 1,95 96 .7 2.92 0.69 66,9 0,8 0.45 49.7
30 Sept, (D) 2,06 2,31 186.1 0,21 0,14 25.0 2.19 1,81 101,2 3.15 0,72 67.2 O0.B6 0.48 49.l
15 Oct. (Dy) 2.25 2,33 19l.4 0.21 0,15 24,9 1,98 1,79 98,0 3.13 0,73 66.4 0,88 0.42 48.5
30 Oct. (D) 2.24 2,37 191.1 o0.21 0,16 23,6 1.93 1.73 103.2 2,77 0.65 65.6 0.82 0.37 44.0
L.S.D.(p=0.05) 0.21 N.S. NS, NS. 0,01 1.8 0,07 0,09 N.S. 0.14 0,02 N.S. 0.04 0.04 3.1
Congentration x date of spray

¢ b 1.97 2.24 183.4 0.21:.0.l2 23,5 2,44 1,97 93.5 2.87 0.64 65.5 0.84 0.44 5l.4
C, o 2,08 2,28 182.c 0.21 0.15 27.0 2.3 1.8 1l0L.4 3.01 0.70 66.4 0.88 0.47 51.2
C, D4 2,09 2.30 185.6 0.21 0.l15 25.1 2,05 l.80 lo2.5 3.l8 0.76 65.5 (.87 0.42 50.0
C, Dy 2,27 2,29 185.7 0,20 0,15 23,1 2.1 1,75 1l12.,%5 2,66 0.65 64.5 0.87 0.37 43.0
S oy | 2,00 2,30 185.7 0.22 0,13 21.5 2,22 1,94 100.0 2.97 0.75 68.2 0,80 0,47 48,0
S D, 2,05 2,3% 190.2 0.20 0,14 23,0 2.05 1.8l 10L,0 3.29 0.73 68,1 0.84 0.49 47.0
Ca Dy 2,40 2,3 197.1 0,21 0,15 24,6 1.92 1,77 93.5 3,07 ©.70 67.2 0.89 0.42 47.0
C, D, 2,21 2.45 196.5 0,21 0.16 24,1 1,74 1,72 94.0 2.89 0.65 66.6 0.77 0.38 45.0
L.5.D. (p=0.05) NS, N.S. NS, NS. NS. 3.6 0.10 NS. 13.9 0,19 0,03 HN.S. 0.05 H.S5. N.S.

1

Leaf and shoot: ® dry welgnt, Frult: mg 1007 g fresh welght
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Different spray dates did not affect the N level in other two
tissues analysed. Different concentrations of urea and its
interaction with dates failed to exert their influence on N
uptake in any of the three tissues studied.

4.2 .,3.2, Phosphorus:

Urea sprays applled prior tec leaf-fzll had no influence
on the P level in leaves, shoots or fruits when compared with
control. Urea concentrations did not differ in case of leaves
and shoots but the lower concentration raised the fruit P
cignificantly. Different spray datcs failed to influence the
P content of leaves, but delayed spraye upto October 30,
enhanced its level in shoots. In case of fruits, significant
improvement in P content was noticed with the second date only,
though the difference between second and third spray was non-
significant. The interaction due to concentrations and spray
dates was observed to be effective in case of fruits only.
Maximum fruit P (27,0 mg 1Q0 g_l) was recorded with lower urea
cocnccntration, sprayed on 30 September and the minimum with the

higher concentration sprayed on 15 September.

4,2.3.3, Potassium:

The level of K in leaves and fruits decreased and in
case of shoot¢ increased considerably with the urea sprays
apirlied at pre-fall stage. The lower urea concentration resulted
in higher amount of K in the leaves and fruits, while in case of
choots, the diiference was not significant. Delayed spraying
reduced the accumulation of K in leaves and shoots, though the
di fference between the last two dates was not significant. 1In
casc of fruits, spray dates had no significant effect. The
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interaction duc to dates and spray concentrations was
silgnificant in case of leaves and fruits. The lower
concentration of urea sprayed on the first date resulted in
the maximum leaf K (2.44%), and when sprayed on the last date
resulted in the highest level in fruits (112.5 mg 100 g~t).

4.,2.3.4, Calcium:

Leaf Ca content enhanced significantly as a result of
pre- fall urea sprays. However, in case of shoots and fruits,
differences were not significant. The higher urea concentration
was more effective in maintaining the higher level of Ca in all
the three tissues studied. Time of sprays exerted significant
influence in case of leaves and shoots., Urea sprays applied on
September 30 and October 15, respectively, accumulated higher
amcunt of Ca in these two tissues, though these two dates did
not differ significantly with each other. The interactions were
also found to be significant in leaves and shoots only. The
highest percentage of leaf Ca (3.293%) was recorded when 5.0
per cent urea was sprayed on September 30, while in case of
shoots, it was maximum (0,76%) with 2.5 per cent urea sprayed

on October 15,
4,2.3.5. Magnesium:

Mg level increased significantly with pre-fall urea
sprays in ajricot leaves. However, in case of shoots and fruits,
di fferences were not statistically significant. The lower
concentration of urea showed its superiority in case of leaves,
while in case of shoots and fruits, differences due to urea
concentrations were not significant. Delayed sprays upto

October 15 increased the leaf Mg, after which it declined
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considerably. In case of shoots its level declined markedly

with delayed sprays of October 15 and 30, while in case of
fruits, a significant decrease was noticed with the last spray.

The differences among the first three dates of spray were
observed to be non-significant in case of fruits.
4.,2,3.6, Iron:

A decrease in the Fe content, due to pre-fall urea
sprays was recorded in leaves, shoots as well as fruits. The
higher urea concentration maintained a higher level of Fe in
comparison te lower concentration in the shoots and fruits,
while in case of leaves the difference was non-cionificant.

Del ayed sprays lowered the Fe content in leaves as well as shoots,
while in case of fruits a reverse trend was recorded. Interacticn
ef fects were found to be non-significant in all the three tissues

under study,

4,2,3.7. Copper;

Cu content increased significantly in the leaves with
pre-fall sprays of urea, but the differences in case of shoots
and fruits were not significant. The lower concentration of
urea was more effective in improving the Cu content of leaves
and the higher one in the fruits, The Cu content due to two
concentrations, however, did not differ in case of shoots,
Delayed spraying reduced the amount of Cu in leaves, though
the 1last two dates did not differ significantly. Different
spray dates did not affect the Cu status of shoots or fruits.
The interaction effect was significant in case of shoots only.
Mavimum level o€ Cu in Shoots (4.2 ppm) was found when 5.0 per

cent urea was applied on the first spray date or when the lower
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1 ran Copper Zinn bram an et o
Trentmens Leaf Slhoot Fru:t Leaf Shoot Fruit Leaf Shoot Foiit Lesr S0t Friik
Urea concentration
2.5 (C;) 152,00 B5.2 0.581 5.0 4.0 0,98 17.7 31,3 ©.32 1.7 572 0.28
5.0 (Cy) 158.2 96,1 _ 0.23 a6 3.9 0,10 18.9 Sl.7 0.3 19.9 5306 0.27
Mean 155.1 90,7 0.77 4.8 4.0 0. 17,8 31,5 0,33 19,3 595.1 0,28
Control 2005 112.5 1,37 3.8 3.3 0,08 11,9 30.1 0.23 21.5 56.0 0,27
L.5.0.(p=0.05)
Control vs spray 9.5 2.6 0.0 0.4 NL. NS. 0.5 NS, .0 B Wb NS
Ures concentration N, 2,8 0,06 0.4 N.S. 0.91 N.3. MNSL 0Dl NS, 2.4 NS
Date of spray
15 Sept. (D, ) 163.7 95.5 0.60 5,3 4,0 0,2 17,9 30.5 0,28 17,8 54,0 0.26
30 Sept. (D0,) 158.0 9Ll.7 0.59 4.9 4.0 0,09 19.2 3L.9 0.35 20,5 60.9 0.27
15 oct. (D) 154.0 89.2 0.83 4.5 4,0 0,99 18,9 34,9 0.36 21.9 57.4 0.28
30 Oct. (D,) 144,7 86.2 0.7 4.4 3.9 0.0 16,4 29.5 0.35 16.7 48.9 0.29
L.S.D. (p = 0.95) N.S. 3.9 2.09 0.5 N.S. N.5. 0,38 1.4 0,02 2,2 3,4 0,01
Concentration x date of spray
C, Dy 170,09 92.0 0,48 5.6 3.8 0,98 15.7 29.9 0.27 16.3 56.3 0.26
C, o 51,0 85.5 0.5 5.0 3.9 0,08 19.3 30,3 0.35 19.3 63.2 0.27
C, Dy 147.0 83.5 0.63 4.7 4.2 0,08 18,92 36,1 0.34 23.0 5,3 0.28
Cy Dy 140.0 80,0 0,80 4,7 4,1 0,99 16,8 29,2 0.34 16.1 53.0 0.29
Cy Dy 157.5 99,0 o0.,7L 5.1 4.2 0,10 183 3l.1 0,30 19.3 51,2 0.27
S B 165.0 98.0 0.84 4.9 4.1 0,10 19,1 31.9 0.3 21,9 5.2 0.27
C, Dy 61,0 95.0 1.03 4.3 3.8 0.l0 18,8 33.8 0.3 20,2 9%9.5 .28
C, Dy 149,5 92.% 1l.l4 4.1 3.7 0,10 }6.0 30,1 0.37 7.4 _44.9  0.28
L5.D.1p=0.05) NS. NS, NS, NS, 0,3 NS. 1.1 1.9 NS N.S. 4.8 NS

Leaf and shoot: ppm dry weight;

Fruit: mg lDD'lq fresh weight
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concentration was applied on the third spray date.
4,2.3.8. Zinc:

Zn leve! improved in the apricot leaves and fruits with
the pre-fall sprays of urea, but difference was not significant
in case of shoots. The higher concentration of urea improved the
Zn level in all the three tistues, but significant results were
obtained in case of fruits only. The maximum Zn level (19.2 ppm,
was recorded with tlhe second spray date. Further delay in
spraying, however, cecreased the Zn content of the leaves. 1In
case of shoots, the delayed sprays raised the Zn content, but
tlie Jast date showed 3 sharp declin2. Almost similar findings
were recorded in case of fruits, though the last three dates did
not differ significantly. Interactions were fcund effective in
case of leaves and shoots only. The highest Zn content (l19.3
ppm) occurred in leaves with the lower urea concentration
sprayed on the second date, while in case of shoots, it was
recorded to be 36,1 ppm when the same concentration applied on

the third spray date.

4.2.3.9. Manganese:

Mn content did not alter significantly in any of the
plant tissue studied with pre-fall urea sprays. The lower
concentration of urea maintained its superiority in shoots, while
in the other two tissues the differences were not statistically
significant. Mn content increased in the leaves with sprays
applied upto October 15, though it was at par with the earlier
spray date. A further delay in the urea spray reduced the Mn

conteont in leaves significantly, In case of shoots, the
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second date of spray was most effective, after which it declined.
In spricot fruits, Mn level improved even upto the last s ray
date, though the last two dates did not differ significantly.
The interaction was significant in cace of shoots only where
maximum Mn (63.9 ppm) was recorded when 2.5 per cent urea was

cprayed on 30 September,

4.3. Effect of pre-hgrvest sprays of minergl putrients and

qrowth requlators on the sto:_;ﬂge behavicur and nutrient
status of New Castle agpricot

4,3,1. Frult characters:

Pooled means for two years pertaining to the periodical
changes in various quality characters recorded at 10 days
interval from the date of harvest (DOJ to 30 days of cold
storage (DS) are presented in Tables 14 and 15. The year wise
data for 1982 and 1983 are given in Appendices 11,12 and 18.
4,3.1.1, Fruit respiration:

Rate of respiration was influenced grcatly by different
treatments applied. Fruits treated with T, ,(CaCl, + MH)
resulted in the lowest rate (3.8 mg CG, kg™t h™) of respiration
followed by T,, T16 and T5. On the other hand, fruits respired
heavily when treated with Tl' 73' T?, Tld and IlB' It was
obc erved that treatments resulting in the lower respiration
rate at the time of harvest, maintalned it throughout the
storage period. A perusal of Tatle 14 also reveals that there
was a sudden decline in the respiration rate when the fruits
were stored for the first 10 days in comparison to the freshiy
harvested fruits. Thereafter with subsequent storage, it rose

and was maximum (5.6 mg CCo kg"" h"l) on the last sampling date.



Table l4. Effect of nutrients and gro.th regulatort on the rate of re:piration and firmnes: of Wew
Castle apricot fruits stored at 0O°C

Jgeatment Treatment Recpiration(mg Co, kg™ ~h=1) = Fruit firmness (ka

0 10 20 3C Nean C 1C 20 0 Mean
T, H,Bo, (C.2%) 59 3.3 535 5.9 5:l1 g.4 5.7 4,7 3.6 5.6
T, CaCl, (C.5%) 4.2 2.6 4,0 4.5 3.9 lc,.0 &, 6.9 5.6 7.6
T, KNO;  (0.5%) 5.7 3.2 5.5 5.9 5.1 8.8 7.2 6.0 3.5 6.4
T, GA (5C ppm) 5.9 3.2 5.2 5.7 4.9 £.9 6.9 5.7 4,0 u.4
Ty " MH (l0CC ppm) 4.4 2.9 4,3 5.1 4.2 .9 8.4 6.7 4.5 7.4
T, SADH(10CC ppm) 5.4 3.7 4.9 5.7 4.9 9.0 7.4 6.2 4.4 6.7
T, H,B0 ., +GA 56 3.3 5.5 6.0 5.l 8.9 7.3 6.4 4,3 6.7
Tg HyBO,+5ADH / 5.5 3.2 5.4 5.9 5.0 8.8 7.3 6.0 4,3 6.6
Tg CaCl, +GA 5.4 3.2 4.3 5.8 4,7 9.c 7.8 6.4 4,9 7.C
To CaCl,+VH 4,1 2.4 3.9 4.8 3.8 10,3 8.7 8.0 6.1 8.3
T, KNO4+1H 4,5 3.2 %3 5.7 &7 9.3 7.8 6.6 4.3 7.0
T)o KNO 48 ADH 5.4 3.2 5.4 5.9 5.0 8.8 7.3 5.3 3.6 6.2
T3 H,B0,+CaCl,+GA 5.7 3.3 5.3 5.8 5.0 8.9 7.8 6.6 3.9 6.8
Ta H,BO +SADH+GA 5.5 3.3 5.5 6.0 5.1 8,7 7.8 5.7 4.3 6.6
Tis CaCly +GAHIH 4.9 3.1 5.1 5.6 4.7 9.4 7.6 6.5 4.6 7.0
Tie CaCl,#NO,+H 4.2 2.5 4.2 5.0 4.0 9.7 8.2 7.8 4.5 7.4
Ty7 KNO 5 +MH+S ADH 5.0 3.2 5.3 5.8 4.8 9.5 7.4 6.0 3.5 6.6
T, KNO , +GA+S ADH 5.5 3.4 5585 6.1 5.1 ol 7.2 5.8 4.6 6.7
ﬁg Control 55 3.3 5.4 5.7 8.0 7.6 6.5 4.7 3.3 5.5

Mean - P8 § 3.1 5.0 5.6 - 9.1 TS 6.2 4.3 -
L.S.D. (p=0.05)
l. Treatment 0.37 C.44
2. Storage date G.17 0.2C

3. Treatment x date - 0.88
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4,3,1.2, Firmness:

Data presented in Table 14 shows that all the
trcatments improved the fruit firmness during storage, exccpt
that of T, {H3b03) which was at par with that of control.
Firmmness was observed to be maximum (8.3 {;) with T)o {CaC12 + MH)
whnich was significantly superior to all other treatments. Thzre
was a sharp decline in the firmness from the first sampling
date (4.3 k). Interacticn due to treaiments and storage dates
was noticed to be significant. Maximum fruit pressure (10.2L)
was recorded with T,, or T, on the date of harvest and the

minimum under control on the last sampling date.

4,3.1.3. Total soluble solids:

Dif ferent treatments of mineral nutrients and growth
requlators had no visible effect on the percentage of TSS in
fruits (Table 15). During storage, however, it increased
significantly, though the last three dates (l0-30 days of
storage) did not differ statistically from each other.

Interaction effects were found to be non-significant.

4,3.1.4. Titratable acidity:

SADH (Tg) treated fruits exhibited the highest amount
of titratable acid (0.68%) which did not differ statistically
from Tl' Tgr T T9 and T g+ Acid content of the fruits declined
csharply with each sampling date during storage. Interaction
ef fects due to treatments and storage dates were found to be
significant. The maximum acid content (0.90%) oécurred in the
fruits treated with GA (T;) on the date of harvest and the

minimum (0.59%) with T),(KNO; + MH) on the last sampling date.
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Table 15. Effect of nutrients and growth regulators on the quality attributes of Hew Castle apricot (frults stored at C°C
Treatment Treatment Total Soluble solids{%) Acleity ‘%) Pulp pH
No. Days atter Storage
4] 10 20 3u Mean (8] 10 20 30 Maan U 10 20 a0 Haan

T, HyB04( 5. 34,) 10.9 11.5 12,7 1a.2 12,1 0.79 0.68 0.62 0.57 0.67 35 T 3.7 3B 3.7
T, CaCl,(0.5%) 10,2 lo.8 11.2 1ll1.3 1l0.9 0.B2 0.65 0.6C 0.51 0.64 3.5 3.7 3.8 3.9 3.7
A KNO,(0.5%) 11.8 12,2 12.4 2.0 12.1 0.80 0.60 0.58 0.5¢ C.63 3.6 3.7 3.8 3.2 3.7
T, GA (50 ppm) 10.5 11.2 12.2 12,3 11.6 C.90 0.63 0.60 0.57 0.67 3.6 3.7 3.7 3.9 3.7
Tg MH (10CO ppm) 11.3 11.9 13.0 13.1 12.3 0.64 0.61 0.60 0,59 0,61 3.5 3.5 3.7 3.8 3.6
Te SADH (1000 ppm) 11.7 12.4 13.0 1l3.4 12.6 .86 0.72 0.63 0.51 0.58 3.6 3.7 3.8 3.9 3.7
T, H,BO0, + GA 10.2 10.6 11,5 11.3 10.9 .76 0.7. ©.66 0.53 0.67 3.5 2.7 3.7 3.8 37
Ty H,B0, 45 ADH 11.0 18 12,2 12.1 117 .82 0.59 0.59 0.5 0.64 3.6 3.7 3.7 3.8 37
Tg CaCly+GA 10.4 11,7 12,6 13,0 1l1.9 0.78 0.69 0.60 0.58 0.66 3.6 3.7 3.8 3.9 3.8
Lo CaCl, +MH 10.1 11.0 11.3 11.5 10.9 0.75 0.61 0.58 C.51 0.6l 3.5 3.6 3.7 3.8 3.7
DY) KNO 5+MH 11.3 11.7 12.7 13.0 12.2 0.74 0.61 0,57 0.46 0.59 3.6 3.7 3.8 3.8 3.7
T2 KNO 48 ADH 11.4 12.2 13,2 13.5 12.6 0,75 0.7L 0.60 0.49 0.64 3.5 3.6 3.6 3.7 3.6
T)a H;B0 5 4CaC12+GA 10,9 11.5 12,2 12,3 11,7  0.72 0.68 0.60 0,57 0,64 3.4 3.5 3.7 3.8 3.6
T4 HyB0.,4S ADH4GA 9.8 10,5 1l.1 11.4 10.7 0.73 0.64 0.62 0.60 0.65 3.5 3.7 3.7 3.9 3.7
T,5 CaCl, +GA+MH 10.9 12,0 1l.6 11.5 11.5 0.67 0.64 0.61 0.54 0.62 3.6 2.7 3.9 3.9 3.6
Tig CaCly HKNO, +MH 10.2 10.7 11,7 1ll.4 11.0 0.87 0.65 0.61 0.50 0.66 3.5 3,6 3.7 3.8 3.7
Ty7 KNO +¥HS ADH 10,7 11.3 1l.7 12.4 11.5 0.79 C.68 0,62 0.51 0,65 3.5 3.6 3.9 4.0 3.8
Tis KNO 5 4GA+5 ADH 1A 6.7 L7 118 1100 0.82 0.63 0.60 0.56 0.65 3.5 3.6 3.6 3.7 3.6
T Control 9.6 11,6 12,6 13.0 11,7 0.82 0.57 0.52 0.50 .60 3.4 3.5 3.7 3.9 3.6

Mean 10,7 1i.4 12.4 12.3 - 0.78 0.65 0.60 0,54 - 3.5 3.6 3.7 3.8 -

L.S.D. (p=0.05)

Treatment N.S 0,02 0.06

Storaage date 1.2 0.01 0,03

Treatment x date M.S. .05 N.S.
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4.3.1.5. Pulp pH:

Different treatments of mineral nutrients and growth
regulators had distinct influence on the pulp pH., It was
maximum (3.8) under Ty7s Tyge Ty Ty4 and Tlg' The pH level
of {fruitc rese significantly with enhanced storage period, and
vns maeximum on the last sampling date.. The interaction between

trzatments ind ctorage dates was found te be non-significant.

4,3.2. Nutrient status:

4,3.2.,1e Fruit nutrient status:

—— —— = e

Apricot fruits treated with different nutrients and
gro.wth requlators at the pit hardening stage, were analysed
for different nutrients at harvest and after 30 days of cold
storage at 0°C. The pooled means for two years are presented
in Tables 16 and 17 and the year wise data given in Appendices
14, 15 and 16.

4.3.2.1.1: Nitrogen:

Different treatments showed their distinct influence on
the level of N in the fruits. Maximum amount (215.2 mg 10C El)
occurred in the fruits treated with CaCl, (T,) which was
significantly superior to all other treatments. The lowest N
(131.0 mg 100 g_i) was noticed under T)g (KN03+GA+SAD[-IJ, though
the other treatinents Tlg. Ty, Tll' Tl?' Tl6 and Tiﬁ did not
difi{er csignificantly from it. Fruit N increased significantly
during storage from 140.3 to 176.4 mg 100 g of fresh fruit.
Interaction effects were found to bu significant; Maximum !
occurred 220.6 mg lDOT} with Té(CaClz) on the date of harvest
and the minimum (113.3 mg 10O g‘l) under control, also at harvest.
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Table 16. Effect r_nf’_in..- trients and growth regulatort: on the mucronutriont status of New Castle apricot frults storTed at OFC
{mg 100 g~ fresh welght)
Treatment Treatment Nitronen Phosnhorus Potassium Cal cium famesium
No. Days affer siorace
(@) 30 Mean (0] 30 lean (] 30 Mean 0] 0 Mean 0 30 Meaan
T, Hamatc.zx} 133,3 136,2 134.,7 29.0 230.5 29.8 119.,2 113,5 116.3 43.0 58.0 50.5 53.3 68.0 6C,7
1, CaCl,(0.5%) 220.,8 209.6 215,2 29,3 30.8 30,1 1li2.,8 133.5 123,2 48,7 54.0 51.3 57.2 76.2 66.7
Ty moa (0.5%) 130,3 177.6 1%4.0 30.0 30.8 30.4 125,7 122.2 123.9 46,0 49.0 47.5 48,0 77.8 62.9
T, GA (50 ppm) 142,8 183.0 162,9 30.0 34.7 3.3 113.7 112.2 112.9 47.0 47.0 47.0 57.5 64.0 60.7
T MH (1020 ppm) 123.0 196.,2 159.6 28.3 27.7 28.0 97.5 115.3 1l06.4 51.0 50.0 50.5 61.2 62.0 61.6
Tg SADH(1000 ppm) 158.8 173.8 166.3 23.5 26.0 24,7 121.3 133.7 127.5 48,0 44,0 46,0 50,5 59.8B 55.2
T, H,BO 1 +GA 142.2 171,2 156.7 29.0 34.2 3l.6 1ll0.2 113.2 111.7 43.0 55.0 52.0 52,0 67.5 59.7
Ty H4B0 4 4S ADH ll9.,8 182.6 151,2 23,3 29,0 26,2 107.0 124.0 115,55 43.0 47.0 45,0 52,3 67.5 59.9
Ty CaCl,+GA 143.7 183.7 1sl.8 28.8 0.0 29.4 138,3 131.& 135.1 51.0 55.0 53.0 54,2 63.0 58.6
Tio CaCl, +MH 142,2 208.7 175.4 27.7 28.3 28.0 98,0 115.0 1l06,5 44,0 47.0 45,5 50,7 64.5 57.6
T, KNO, +#4H 116,0 162.7 132.3 30.0 29.5 29,7 98.5 108.3 103.4 49,0 48.0 48.5 56.2 62.8 59.5
T5 KNO +SADH 145.7 190,5 168.1 3.5 33.0 3L.7 100,3 118.2 109.2 48,0 43.0 45,5 52.5 60.2 56.3
T3 H B0, +CaCl, +GA 145.0 191.8 168.4 29,8 33,3 31.6 l0B.0 120.0 114.0 49,0 48.0 48.5 57,7 867.0 62.3
Ta HBO,+SADH+GA  171.0 210.5 190.7 30.5 33.3 3l.9 108.5 122.2 117.8 46.0 5l.C 48.5 53.8 60.0 56.9
Tig CaCl, +GA+MH 123.5 170.0 146.7 33.0 29.0 31.0 104.2 110.5 104.8 48,0 53.0 50.5 48.8 64.0 56.4
Tig CaCl, +NO,#AH  143.0 183.0 163.0 27,5 25,7 26.6 94,0 130.3 112.2 47.C 48.0 47.5 56,3 69.2 62.7
T4 KNO., #4H+S ADH 131.7 153.7 142.7 22.5 28,2 28.3 101,55 116.5% 109.0 48,0 53.0 50.5 49.3 61.2 55.2
Tig KNO,+GA#SADH  119.0 143,0 131,0 20.0 31,6 0.8 99.0 121.0 110.0 43,0 54.0 48.5 53.5 61.2 57.3
Tio Control 113.3 151,3 13.7 25.2 25.5 25.3 98.0 129.5 ll13.7 47.0 51.0 49.0 51,0 56.2 53.6
Mean 140.3 176.4 = 26.6 29,2 - 108.2 12C.6 - 46.0 50.0 - 53.5 64.8 -
L.S.D,.{p=0.05) .
Treatment 19.5 N.S. 9.7 N.S. 3.7
Storage date 6.3 N.S. 3.3 1.5 1.2
Treatment x date 27.6 M.5. 13.7 N.S, o e |
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4.3.2.1.2, Phosphorus:
Different chemical treatments as well as the storage
dates failed to exert their influence on the level of P in the

fruits. The interaction between treatments and storage dates

was also observed to be non significant.

4.3.2.1.3. Potassium:

Ty (CaCl,+GA) was most effective in enhancing the K
level of the fruits during storage (135.1 mg 10O g‘l), which
was at par with T¢(SADH). The lowest level occurred with T,

1

(kN03+bADH) which did not differ significantly from T T

10* “15s

T5. TlU’ Ty7s le, TE' T7, Tig and T14 and these were markedly
inferior to control. Rest all the treatments were at par with
control. Data in Table 17 indicate that K level in fruits
increased significantly during 30 days of storage. Interaction
between treatments and storage dates was found to be significant.
Maximum K in fruits was estimated (138.3 mg 100 g~t) with T,
(CaC12+GA) on the date of harvest and the minimum (98 mg 100 g-l]

with T,4 (CaCl,+MH) or control.

4,3,2,1.4, Calcium:

Data presented in Table 17 demonstrates that different
treatments could not influence the accumulation of Ca in the
fruits when compared with control. However, Ca content increased
significantly during fruit storage. Interaction between treatments

and storage periods was also found to be non-significant.

4.3,2.1.5. Magnesium:

Maximum accumulation of Mg (66.7 mg 1CC g'l] occurred
in the fruits with T,(CaCl,), which was significantly superiér
to all the other treatments and the minimum (53.6 mg 1CC g'l}
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was under control, which was at par with Ty, Té' le, Tl5' 114
and Tla' My level was noticed to increase considerably curing
storage. Interaction between triatments and the storage dates
was found to be cignificant. Maximum level of fruit Mg (717.8 mg
1o g_L} was recorded with T, (KN03) after 30 days of storage
and the minimum (48 mg 100 g'l) «#ith the same treatment on the

date of harvest.

4:3.2.1:.6. lron:

Application of CaCl,(T,) was the most effective in
maintaining the maximum accumulation (0.82 mg lCC g'l} of Fe,
fellowed clocely by Ty and T3, The lowest amount was noticed
in the fruits treated with Tig (KNQB+GA+SADH}, fcllowed by T,,,
T5, Té, Ty Tlg and Tl6 which were at par with it. A sharp
increase from C.40 to 0.86 mg 100 g"l of Fe occurred in the
fruits when stored for 30 days at 0°C. Interaction due to
treatments and storage dates was found to be cignificant.
Maximum concentration of Fe (1.07 mg 100 g~t) was estimated
with T, (RN03] after 30 days of storage and the minimum (0.33 mg
1C0 g'l} with T,, (H3803+EADH+GA) on the date of harvest.

4,3.2.1.7. Copper:
CaCl, (Té) treated fruits resulted in maximum

sewifuletdon of Cu [0.11 mg 500 1y =L

followed closely by Tl'

T4y Tgy Ty and Ty g. Minimum CQu (0.08 mg 10O g"l} was estimated
under T)p (KN03+SADH) and Tyg (CaCl,+GAHMH) which did not differ
significontly from Ty5, T4 and T)5. A considerable incresse

in the Cu component occurred when the fruits were stored for 30
days. The interaction was observed to be significant. Maximum

amount of Cu was estimated (0.13 mg lCO g-l) with T, and Tll
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Table 17. Effect of nutrionts and growth regulators on the micronutrient statuc of New Castle apricot
fruitsstored at C°C (mg l00-1 g fresh weight)

Treatment Trectment Iron Copper Zinc Manganese
No. Days after storage
0 30 Mean 0 30  Mean O 3L Mean O 30 Mean

T, H,B0,(0.2%) c.47 1.06 0.76 ©.08 0.12 0.10 0.40 0.53 0.46 0.26 0,38 0.32
T CaCl,(0.5%) 0.67 0.97 ©.82 ©€.08 0.13 0.1l C.31 G.49 0.40 ©.26 0.40 C.33
T, KNO,(C.5%) c.44 1,07 ©.76 0.07 0O.)1 0.09 0.34 C,43 0.3 0.26 0.37 0.31
T, GA (50 ppm) .3 0.73 0.5 0.08 0.11 0.09 GC.43 C.54 0,48 (.26 0.38 0.
Ty MH (1000 ppm) ©.36 0.73 0.5 0,08 0.1l 0,09 0.37 ©.54 0.45 0.24 0.40 C.32
Tg SADH(1000 ppm) ©.34 0.78 0.5 ©.07 0.l1 0,09 0,40 0.52 0.46 0.24 0.36 0,30
T, H,BO 5 1GA 0.40 0.79 ©,60 0.9 0,11 0,10 0,47 0.48 0.39 0.25 0.36 0.30
Tg H;BO5+SADH c.3% 0.89 0.62 ¢.08 0,13 0,10 0.39 0,53 0,46 0.24 0.37 0.30
Ty CaCl,+GA 0.50 ©.,76 0.63 0.08 0,12 0,09 0.34 0.42 0,38 0.27 0.41 0.34
T0 CaCl, +iH 0.38 0.91 0,65 0.C8 0.2 0,1C 0.43 0,54 0,48 0.23 0.35 0,29
'a KNO 4 +MH 0.47 0.91 0.69 0,07 0.13 0.9 0.44 0.54 0.49 0.24 0.34 0.29
T KNO ,+5 ADH 0.39 1.03 0,71 0.07 0,10 0,08 0,38 0.54 0.46 0,25 0.37 0.3l
T4 H,BO,+CaCl,+#GA 0,40 0.80 0.60 0.07 0.11 0.09 0.38 0.50 0.44 0,24 0,37 0.31
T4 H3BO,+SADH+GA 0.33 0.74 0.53 0,08 0,11 0,090 0.37 0.45 0.4l C,23 .36 0.30
Tis CaCl, +GA+MH 0.37 0.95 0.66 0.08 0,09 0.08 0.36 0.45 0.41 0.25 0,40 0.32
Tig CaCly#No,+H 0.2 0.82 0,57 0.08 0,10 0.09 ©,34 0,40 0.37 0.24 0.40 0.3
L7 KNO 5 HIH+S AD!! c.73 0.87 0.62 0.08 0.10 0,09 0,38 0,44 0.41 0.23 0,38 0.31
Tg KNO +GASSADH  0.65 0.69 0.51 0.08 0.1l 0.10 0.3 0.42 ©,39 0©.24 0.37 0.3l
Tio Control 0.37 0,77 0.57 0.07 0.1} 0,090 0,25 0,38 0.3l 0.22 0.3 0.28

Mean 0.40 0.86 - 0.08 0.1l = 0,37 0.48 = C.24 0.37 -

L.S.De (p=0.05)

1. Treatment 0.07 .005 0.02 0,02

2. Ltorage date 0,02 002 0.01 0,01

3. Trestmont x date 0,10 008 0.03 NS,
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after 30 days of storage and the minimum under T
Y ’ Ty Tige Ty Ty

Tla and Tl9 on the harvest date.

4,3.2.1.8B. Zinc:

All the treatments were effective in improving the 2Zn
content of the fruits in comparison to control. Maximum
accumulation (C.49 mg 100 g'l) occurred with Tll {KNoaﬁiH)
which was at par with Typ and T,. Zn level enhanced
tignificaontly from 0.37 to C.48 mg 100 g"l in fruits during
ctorage. Interaction due to treatments and s torage dates was
alco found to be significant. Zn accumulation was maximum
Y

(C.54 mg 100 g™~ ) in the fruits under T,o T

5* Tigr Ty 20d Typ
after 30 days of storage, while the minimum (C.25 mg lQC g'l)

resulted under control on the date of harvest.

4.3.2.1.9, Manganese:

Different treatments of nutrients and growth regulators
improved the Mn content of fruits in comparison te contrel,
though Til and Ty4 did not differ from it significantly. Tg

(CaCl,+GA) was most effective in maintaining the Mn level

.
followed closely by T, (CaCl,). Interaction duc to treatments

and ctorage dates was, however, found to be non-significant.

4.3.2.2, Leaf nutrient status:

The data pertaining to the influence of nutrients
and growth regulators on the leaf nutrient status are presentad

in Table 18. The year wise data figures in Appendix 17.
4,3,2,2.1. Nitrogen:

Out of 19 treatments, only TJ.J. (KNDSH.'IH) could raise the
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Table 18. Effect of nutrients and growth regulators on the leaf nutrient ttatus of New Castle apricot

Treatment No. Treatment N(%) P(%) K(#) cCa(n) Mg(#%) Felppm) Cu(ppm) Zn(ppm) Mn(ppm)
T, H5B0,(0.2%) l.88 0,29 3.03 3.3 0,69 217.0 5.5 12.6 5.2
1 CaCl, (0.5%) 1.65 0.2¢ 3.50 3.04 ©.76 293.0 6.1 14.4 22.4
Ty KNO,4(0.5%) 1.73 0.25 3.12 3.31 0.7C 234.5 6.0 14.7 22.5
1, GA (50 ppm) 1,65 0.34 3.42 3.42 0,68 219.5 5.6 15.9 20.4
Ty MH (10CO ppm) 1.80 ©.25 2.68 3.26 0,74 181,0 6.7 11.8 13.7
Tg SADH(100C ppm) 1.57 0.29 3.44 3.07 0.70 190.5 6.6 13.2 17.8
T, HyBO,4GA 1.7 0,29 3,63 2,72 0,70 250.0 6.8 15.3 20.3
Tg H4BO4+SADH 1.70 0.26 3.05 3.44 0,74 226.5 y % | 13.9 o |
Ty CaCl, +GA 1.68 0.27 3.08 2.76 0.65 268.0 5.4 14.8 21.3
Tio CaCl, +AH 1.56 0.2T7 2.7L 313 0.77 269.5 7.0 14,6 23.8
T, KNO 5+MH 2.15 0,27 2,68 2.46 0.74 161.0 7.2 13.8 21.3
Tyo KNO ;45 ADH 1.58 0.28 2.83 2.82 0.71 233.0 7.4 11.4 15,1
T4 H3Bu,+CaCl,+GA 1.89 0,27 3.37 3.48 0.7l 268.0 6.5 13.8 15.6
Ta H,B04+5 ADH+GA 1.62 0,26 3.41 3.28 0.74 190.5 i 12,5 3.7
Ty5 CaCl,, +GA tMH 1.60 0,25 3,04 2.66 0.66 220.,5 5.6 12.8 15,2
Tyg - CaCl, HMNO ,+iH 161 0,26 2.7 3.0 0.78 209.5 5.9 13.1 18.5
Ty 9 KNO 5 HMH+S ADH 1.41 0,25 3.26 2.56 c.71  205.0 B.7 §2.2 14,7
T1g KNO 3 +GA+SADII l1.81 0,28 3.53 2.92 0.85 202,5 5.4 16.3 24.4
Tig Control 1.92 0.19 2.62 2.98 0.79  238.0 6.5 16.8 33.0

L.5.D.(p=0.05) 0.l% 0,02 0,28 0,27 0.07 31.6 0.5 1.0 5.0
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leaf N significantly (2.15%) in comparison to contzol (1.92%).
The other treatmentc proved inferior and had adverse effect on
the lcaf N compocition. The minimum N level (1.41%) was
noticed .ith T 4 (KNOs-iMH-rSADHJ.
4.3.2.2.2. Phosphorus:

All the treatments proved significantly superior to
control in improving the leaf P. The minimum P (C.19%) was
estimated under control and the maximum (C.34%) uncer Td(GA

which was significantly higher than all other treatments.

4,.3.2.2.3, Potassium:

K level in the apricot leaves increased with all the
treatments, but Tll' Tﬁ' TlG' Tl& and Tiz did not differ
significantly from that of control. The highest level of K
(3.63i%) resulted with T, (H;504+GA) followed by Tyg, Tos Tg, Ty,

Ty and Ty

4.3.2.2.4. Calcium:

Leaf Ca was minimum (2.46%) with TLL(KN°3+MH] which
was at par with T,z Tyg and T,. The maximum value (3.46%) was
recorded with Tla(H3803+CaC12+GA) being at par with TB' Ty T

" G |
T

T, and T5 and significantly superior to rest of the

Sl
treatments.

4,3.2.2.5. Magnesium:

pDifferent treatments of nutrients and growth regulators
reduced the level of leaf Mg. A slightly higher value (C.83%
estimated under TLB' did not differ statistically frem contrel.
The lowest Mc (0.65%) was recorded under Ty (CaCl,+GA) which
remained at par with Tyg, T,, T, T9, Tgs T3y T T3 and T),.
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43,2.2.6. Iron:

The maximum level of leaf Fe (293 ppm) was reecorded

under TE {CaC12) which was at par with TlD' T9 and T13' Rest of
all the treatmentse lowered the leaf Fe in comparicon to contrcl,

but T, had =lightly but not significantly higher valuss.
4.3.2.2.7. Copper:

The hichest level of leaf Cu (&.7 ppm) was found with
Iy- [rN03+MH+bADH) which was significantly superici to all the
other treatments. TL4' le, Tll and 1'8 were alco effective
in raising the leaf Cu in comparison to contrcl. The lowest
concentration (5.4 ppm) was, however, estimated under Té or Tl&
followed by T,, Té, T15' Tl6 and T3 which wers significantly

inferior to control.
4.3.2,2.B. Zinc:

Zn level in apricot leaves decreased with different
treatments aprlied. The lowest level (l1l1.4 ppm) was recorded
with le{hNoa + £ADH) which was at par with Tg and T4 and the
highest (16.8 ppm) under control.

4.,3,2.,2.9, Manganese:

A reduction in Mn level due to application of nutrients
and growth regulators was noticed. The maximum level (33.C ppm)
recorded under control was statistically superior to all the
treatmente. The lowest value of leaf Mn (13.7 ppm) was recorded

sith T14 and Tg which was at par witth7, Tyn, Tige T, and TG‘
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Optimum nutrition is the most important factor governing
agrowth and frultfulnesc of the plantg. Amongst the nutrients, N
ic the moct vital and is involved in all the processes accociated
with protoplaesmic and nuclear activities, enzymic reacticns and
photosynthesie, since it 1S a constituent of amino acids, proteins,
nucleic acid, enzymes and chloreophyll. Thus, sufficient N suprly
which can better be accomplished thrcough soil and foliar feeding,
imust be snsured. Urea is eminently suited for foliar feeding.
Thus, the firtst object of the present studies was to stand-rdise
thz basic dos2 of N, supplemented with follar urea spgrays during
spring or at pre-fall stage, for full bearing apricot plant:, <o
thaot enough yield and tree nutrient status is maintained. Since
fruite have an entirely different pattermm of nutrient uptzke and
distinctly different requirements of e:sential nutrients and
metabolites, which are mediated by hormone directed transport, thes
ctudv on the pre-harvest sprays of some min-ral nutrients and
growth regulators, to see their influence on the storage
behaviour of apricot cv. New Castle was taken up, which otherwise
is not well adopted even for short term storage. The results

thus obtained on different aspects are discutsed below:

9.1, Effect of soil and foliar agg%icatiou of urea on the tree
T ct t nd tr status

S5.1.1. Iree ductivity

Increased N application through soil and foliar urea
sprays during spring increased the annual trunk girth,shoot growth

and yield of apricot trees. It seems appropriate to discuss the
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influence of N on the tree productivity and to differentiate
between source sink and morphological aspects of the problem.
The source capacity of the plant is primarily determined by leaf
area, rate of photosynthesis, respiration and amineo acid
synthesis (Novoa and Loomis, 198l). Leaf area is the main
factor in biomass formation and it varies with nutrient supply.
The amount of foliage has becn reported to increase vith N
fertilization (Ritter, 1956; Soloveva, l968). The rate of
photosynthesis is also influenced by N nutrition. Lysenko et al.
(1974) observed enhanced rate of photosynthesis in trees
receiving NFK. Hewitt and Smith (1975) opined that the
limitation of cell division and expansion under conditions of
deficient N supply and consequent reduction in size of
morphological parts are the result of decreased protein and RNA
synthesis, and it also decreases the net acsimilation rate.
There are conflicting reports in the literature regarding the
relative efficiency of soil and/or foliar N for promoting tree
growth and yield. Increased tree growth and vield in Santa Resa
plum vith soil and foliar applied urea during sSpring have been
reported by Badyal (1980). Similar beneficial effects of
foliar urea sprays with soll applications were observed by Rawat
(1y74), but opined that when the leaf N content raised very high
as a recsult of such fertilization, the tree growth declined. He
concluded that the leaf N percentages of 2.49, 2,58 and 2.72
were critical for shoot growth, leaf area and intemmodal length
respectively in Santa Rosa plum. Fisher and Cook (19%0)

indicated equal effectiveness of foliar and soil N dressings.

Later Fisher (1952) reported that spring urea sprays resulted
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in smaller increases in trunk girth than did soil M dressings.
Similar were the observations of Forshey (1963). Fisher (1952)
rclated this to a decrease in leaf N during summer in foliar
treated trees and demonstrated that urea sprays had only &
temperary effect on leaf N status. From the results of Ficher
(1952) and Forshey (1963), general conclusion emerges that srring
urea sprays might not be adequate to maintain tree vigour unless
the tree have sufficient N reserves, or the soil can provide
some of the treds N needs. Fruit set retention aénd yield were
markedly enhanced with pre-fall urea sprays in the present study.
Uland (1960) recognised the normal autumnal migration of leaf N
to storage tissues in the tree. He suggested that N micht be
ef ficiently introduced into the tree by post-harvest sgrays and
he found that higher concentrations of urea were readily absorbed
by apple leaves. Titus and Kang (1982) opined that pre-fall urea
sprays increased the N reserves in the plant, due to absormption
and storage of N, which influences the tree growth and development
during early spring under temperate zone orchards and increases
the percentage of flowers that set fruit. Quast (1979) was of
the opinion that enhanced yield in apple could be obtained with
post-=harvest urea sprays, when the trees were low in N.

5.1.2, Chlorophyll and amino N in leaves

N applications through soil as well as foliage raised
the chlorophyll and amino N contents of the apricot leaves.
Similar beneficial effects were also obtained with the pre-fall
spray of urea. This could be attributed to increased N
absorption, that forms a basic constituent of both chlorophyll
and amino N. Though no report is available about the influence
of N fertilization on the amino N content in different



ee
temperate fruite, the findings get support from Ritter (1956)
who observed better development of peach leaves vith more intense
grecn colour as a result of increased N spplications. Increased
chlorophyll contents in apple leaves have been reported with
fertilizers (Weissenborn, 196l; Yovalenko, 1973; Lysenko et al.

1974 and Salman, 1975).
Uel.3. Fruit quality

Fruit quallity in general, improved throurgh N application
though soil or with supplemented urea sprays applied during soring.
On the other hand pre-fall sprays of urea were found to be
ineffective in i;proving the general fruit quelity.

Fruit weight, firmness, soluble solids, acid content and
spluble protein increased while the pulp pH remained unaltered
with enhanced N fertilization through scil and urea sprays of
spring. N is extremely mobile and developing apricot fruit being
a strony metabolic sink, can accumulate various organic and
inorganic assimilates more efficiently (Smith, 1962), thus
increased size and Scluble solids are expected. Shamma et al.
(1979) also reported an increased fruit size in peaches with
increcased level of N applicaticen, whereas Schneider and MeClung
(1657) and Ballinger et al. (1963) could not observe increase in
peach fruit size with the increasing N dose. Increased firmness
and acid content may be the result of slightly delayed maturity
through N supply. Vang Petersen et al. (1977) reported that urea
applications delayed maturity and increased the number of green

fruits at harvest. Increased acidity with increased level of

N is also understandable due to increased synthesis of amino

acids, proteins and other metabelites, and their conseqguent
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translocation to the fruits. These results are in agreement
with those of Bhutani et al. (1983) and Chandel (1985) who
reported an increase in frult acidity with N applications in
plum and apricot. Increased amount of soluble protein with
increased N rate have been reported in plum (Bhutani et al. 1983),
and through foliar urea sprays in apple (Dhuria, 1967).
Increased fruit protein with N applications is attributed to
increased N supply to the fruit which accelerates protein
cynthesis, Improved quality of fruits with enhanced N rates
has been reported by Ritter (1961), Bajwa and Mishra (19 70),
Rawat (1974) and Bhatia (1982) in peach, apricet and plum fruits.
Badyal (1980) observed that better fruit quality could be
obtained in Santa Rosa plum, when a part of full N dose was
aprlied through foliar urea sprays during springs, Failure of
the pre-fall sprays to influence the fruit quslity could be
attributed to the following facts. Leaf N is re-absorbed by the
trees before abscission and this N is stored in different
overwintering parts of the tree, which is recycled and utilised
at the on-set of bud burst and developments thereafter during
spring growth (Titus and Kang, 1982), when the conditions for
the root uptake are mostly not optimal and the synthetic surface
i not available in the temperate/sub-temperate zone orchards.
Since the stored N is utilised during this early stage, fruit
quality may not be affected, since its development continues till
harvest and many factors start operating in_ between. However, no
published work is available pertaining to this aspect in stone
fruits.

5.1.4. Tree nutrient status
The present Studies have shown that N level in leaves,
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shoots and fruits increased with increased soil and foliar N
supply during spring. Pre-fall sprays of urea also raised the N
status of the leaves and shoots. The increase in N in different
tissues was expected because of increase in the N level of the
s0il of root zone. The foliage of the apricot may absorb good

amount of urea from an aqueous solution, which in tumn may

increase the N status of the tree measurably. Significant
increase in leaf N with increased N supply has been reported by
Albigo et al. (1966) and Chandel (L1985) in apricot. Significantly
enhanced leaf N in plum through soil and foliar N applications
has been reported by Abedlal and ElTomi (1965), Rawat (1974),
Badyal (1980) and Bhatia (1982). Leece and Dirou (1379)
suggested a combination of soil and foliazr N as a means to
maximise the tree N status of prunes. Vita nova (198l1) cencludsd
that N application had a direct influence on the contents of

plum shoects and branches. Increased level of N in leaves and
storage ticsues through post harvest urea sprays during
September-October were reported for the first time in apple by
Oland (1966) and similar observations were recorded by Ludders
and Bunemann (1972). O'kennedy et al. (1%75) and Swietlik and

Slowik (l98l) in apple, pear and cherry.

A reduction in the P content of the leaves with the
application of N fertilizers has been reported by various workers
in stone fruits (Zvara, 1967; Stoilov and Vitanova, 1979; Rawat,
1974; Badyal, 1980; Khokhar, 1984 and Chandel, 1985). However,
in the present study, it remained unaltered with soil or foliar
urea applicastions in case of apricot leaves and fruits, Though

its status was increased in shoots. Pre-fall urea sprays had
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practically no influence on the P level in any of the 3 tiscsues
Studied. This finds support from Leece (1976) and Janjic (1979)
who reported similar findings in peach leaves with soil and
foliar applications of urea during spring. Similar was the
report of Wendt (1971) in case of apple leaves and shoots. Urea
Sprays on senescing leaves have also been reported to increase
the mineral contents of the woody parts of apple (Ludders and
Bunemann, 1970). Increased P level in the Shoots might be due
to the increased back flow of the nutrient from the leaves to
the storage organs during cessation of growth and onset of

senescence alongwith the selective accumulation of the nutrients.

Trees receiving low level of N had the highest leaf K.
Fruit K remained unaffected with soil or feoliar applications
during spring, but pre-fall sprays reduced it considerably. 1In
case of shoot, raised N applications above 400 g through soil or
with foliage at spring reduced the K content considerably.
liowever, pre-fall sprays of urea were effective in enhancing the
shoot K in apricot. The existance of antagonism batween N and K
could account for depressed K level in the leaf or fruit
(Eallinger et al. 1966). Ritter (1956) concluded that in peach
leaves, high N and high K contents are never possible together
because of the antagonistic relation. Similar were the results
of Zvara (1967), Leece (1976), Badyal (198C), Khokhar (1$84)
-and Chandel (1985) in leaves of different stcne fruits. It seems
that an optimum N supply during spring is meeded for maintaining
the K content of the shoots and its excess would prove antagonistic.
Wendt (1671) demonstrated that increased N supply reduced the K
level of all the perinnial apple organs. An increased level of
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thoot K due to pre-fall sprays may be due to increased back flow
of the nutrient during senescence after the cessation of
vegetative growth. Increased level of shoot K with urea sprays
apylied during August-September or October<lovenber, in apple has
been reported by Ludders and Bunemann (1970C).

There was no particular trend of leaf and shoot Ca for
any of the soil treatments. However, in fruits it decreased
with enhanced N rate. Foliar applications of urea during spring
proved ineffective in raising Ca level in any of the three plant
tissues studied, but pre-fall sprays could enhance its level in
leavet. Failure of N applications to raise the Ca level in leaves
and shoots may be related to the slow mobility of Ca in plant
tissues (Norton and Jittwer, 1963) and its reduced amount in the
fruitce may be the result of incressed fruit size coupled vith
lescer mobility of the element. Rawat (1974) demenstrated that
the total sum of Ca + Mg + K decreased in the plum leaves with
increcased N supply, <pecially with foliar urea sprays. However,
lLhokhar (1924) found an increased amount of Ca in plum leaves and
fruitse with enhanced M rates. Fre-fall sprays of urea might have
increased the Ca mobility sufficiently during senescence, thus
increasing its Ca level later on.

Ma level increased in different plant tissues with
increased N applications through soil or spring sprays but the
third spray resulted in reduced Mg level. However, urea sprays
aprlied on the senascing leaves were effective in case of leaves
only, A positive relation between soil N and Mg content of plum
leaves has becn reported by Stoilov and Vitanova (1979). ¥hokhar
(1984) and Chandel (1985) reported similar results in plum and
apricot. The failure of the third spring spray could be the
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result of dilution factor due to increased leaf zize, since this
spray was applied when the fruits were sufficiently, large and
mature at this stage and utilization of added foliar Nl for leaf
development was possible. Increased leaf N due to pre-fall
sprays, might have raised the mobility of Mg also, thus increasing

it amount in the leaves during the next season.

Accunul ation of Fe in leaves and shoots decreased, but
in fruits it increased vwith increased N supply through soil and
folizoe sprays during spring. However, with pre-fall sprays, it
declincd in all the three tissues studied. Reduction of Fe in
the present studies could be attributed to enhanced vegetative
grewth due to reised N. Increased Fe in the fruits, with
increated M supply during springs, may be due to increased sink
vslue and selective acecumulation of minerals. Bhatia (1982)
reported similar results In plum leaves with increased N rate.
Jencle (1979) reported that Fe level remained unaffected in
paach leaves and similar were the findings of Wendt (1971) in
apile shoots. khokhar (1984) observed similar findings in plum

fruite, vith raised N applications.

Cu level increased in the leaves with increased N dose
upto 400 g coupled with two spring sprays, but the higher
applications had a deterimental effect, which could be
attriluted to the increased vegetative growth, thus the dilution
factor might have Leen operative. Leece (l976) observed
increased uptake of Qu in 1eaveﬁuf'i$lcreased N S;Jpply. In case
of choots Cu accumulation increased with increased N fertilization.

Ohma and Ludcers (1983) opined that N applications had a marked

influence on the mineral contents of apple shoots. Cu accumulation
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in fruits was not influenced with N fertilization through seil or
follage. Pre-fall sprays of urea could ralse the l=22f u, byt
werce ineftective in case of shoots or fruits., Mobility of Cu might
have been increased in leaves due to increased N reserves in the
overwintering organs and then its recycling as a recult of pre -
winter sprays. Increased accumulation of Cu in different plant
tissucs a¢ a recult of increased N rate , could be related to the
acid forming property of the M fertilizer, thus enhancing tho
availability of Cu.

The concentration of Zn in apricot leaves increased with
increased N fertilization and foliar ures sprays applied during
spring or at pre-fall stage which could also be asssociated with
the lowered soil pH due to N. This 3zlso finds suppcrt from the
observations of Leece (1976) in peach and Badyal (198C) in plum.

In case of shoots, increased N supply through soil or spring sprays
raised its Zn content, but differences due to pre-fzll urea

sprays were not significant. Wendt (1971) noticed thst M
applications raised the Zn level in all the perinnial organs as

well as leaves of apple. However, in apricot fruits, Zn accumulation
decreased with raised N applications through €0il or spring sprays,
though the pre-fall sprays could raise it significantly. Lowered

Zn in fruits with spring applications covld be related to the
dilution effect due to the increased fruit size ac a result of
higher N rates. Khokhar (1984) recorded similar observations in
plum with N fertilization. Pre-fall urea sprays might have increased
the accumulation of Zn in the storage organs, which later on

enhanced its mobilization to the fruits in the coming season.

Mn content of apricot leaves was not much affected with
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increased N rates, but the highest number of spring feliar sprays,
lowered its accumulation, which suggests that excessive spraying
resulted in increased foliar growth, thus resulted in its diluticn.
In case of apricot shoot:t, lin component declined with enhanced I
supply during spring through soil or foliage, which could also
be due to the increased vegetative growth. However, in case of
fruits, increased N through soil or foliage in spring improved
the Mn accumulation. Khokhar (1984) observed similar results in
plum fruits with increased N fertilization. Mn accumulation did not
alter significantly in different tissues studied, with urea sprays

apiplied on the senescing leaves.

3.1.5. Soil properties

Soil pH was lowest in the surface soil and it increased
with increased soil depth. This could be due to the increased
acidification of the surface soil resulting from the conversion of
MHZ released during ammonification to nitrate N, which releases
the H'ions. On the other hand soil organic C and the availability
of different nutrients was maximum on the surface soil (0-15 c¢m)
which decreased with increased soil depth. Several workers have
reported it (Chawla, 1969; Sankhyan, 1972, Ganai et al. 1982,
Bhatia, 1982), possibly due to less weathering in deeper soil
< egments and decreased pH of the surface soil due to increased N

supply, which tend to enhance the availability of various nutrients.

The application of N fertilizers reduced the pH of the
soil due to release of H® 1ons during nitrification as discussed
ecarlier. Similar reduction in the soil pH due to urea fertilizer
has also been reported by Venkata Rao et al. (1972), Lekhova (1975),
Bhatia (1982) and Khokhar (1984).
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A marked increase in the organic C content of the seoil
was recorded with increased N supply. It is due to the fact that
N fertilizer stimulated the activity of microorganisms resulting
in rapid decomposition of organic residues, thereby increasing the
organic C content of the soil. The increase in leaf size and
number, due to N application yielded heavy turn over of the tiomass
during leaf fall, which on decomposition add to the organic matter
of the coil. Similar were the findings of Bhatia (1982), Khokhar
(1984) and Chandel (1985).

Available N in the soil increased with increased level
of N supply potsibly as a result of direct contribution by the
fertilizer and due to stimulation in the decomposition of
nitrogenous materials, with enhanced microbial activity. The
present findings are in agreement with Vitanova (1973), Bhatia
(1982), Khokhar (1984) and Chandel (1985) who observed that N
fertilizerc caused appreciable increase in the N available to
plants.

Available P in the soil increased with increased I dese
upto 400 g only. The highest dose of 600 g decreased the P
availability considerably. The reduction of P with the hichest dose
may be due to its fixation by Fe and Al (Sharma et al. 1956) which
becomes more effective with increased soll acidification due tc
higher N rates. Chandel (1985) reported that available P in the
apricot orchard soil decreased with N fertilization. Bhatia (1982)
obcserved the soil P to remain unaffected due to N fertilization.
However, Khokhar (1984) noticed the availability of P to increase
with increased N supply on Santa Rosa plum orchard.
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Urea application in general, increased the available
K. and exchangeable Mg while Ca remained almott unchanged. lore
acidic o0ll reaction due to urea application might have favoured
solubllization of K, Mg and other cations (Kanwar, 1976). Cumings
(1665) have shown that availability of Mg increazses with the
availability of K, Naik and palal (l968) reported that increased
N supply increased the soil K availability. Similar observations
have been reported by Badyal (198C), Bhatia (1982) and Chandzl
(19€5). Neilson et al. (1982) was of the opinion that the soils
with lower pH resulted in lower exchangeable Ca. Khokhar (1984)
reported similar observations regarding exchangeable Ca vith
increased N rates in plum orchard.

The present studies reveal that urea aspplications
generally increased the availability of DTPA extractable
micronutrients, though siognificant increases in case of Fe were
not observed. Low pH, resulting with increased urea supply seems
to be the main reason for enhancing the levels of these nutrients
on the soil. Vitanova (1974) reported that with decreased pH,
resulting from N applications, the level of available and active
tn content may rice considerably in plum orchards, but not to the
toxic level. The uptake of Cu and Zn may be affected by pH,
organic matter and the metalic ions present in the soil. The
presence of organic matter which is promoted by organic as well as
inorganic N fertilizers, may promotc the availability of Zn
precumably by complexing the substances that fix Zn (Kanwar,1976).
The present findings are in line with Dev and Mann (1972) and
Badyal (198C) who observed that increased doses of N increased
the availability of Zn in the soil.
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Urea N exhibited a pronounced effect on the microbial
activity which continued at an enhanced rate after N application.
bacterial and Fungi populations, stimulated with urea
fertilization, continued to rise upto 45 days, while in case cf
actinomycetes the maximum popul ation appeared just within 15 days,
and theon declined. The addition of fertilizer would increase the
microbial population by improving the nutrient status as well as

physical and chemical conditions of the soil. Vijay Kumar (19782)

observed the best growth of Fusarium equisetti on sodium and
ammonium nitrate out of 1O N sources studied., Venkata Rac et z1.
(1972) reported that increased N dose generally increased the
population of bacteria and fungi, but inhibited that of
Azotobacter. Bhutani and Bhatia (1984) reported that increased

N doses had no effect on bacteria but stimulated actinomycetes and
Fungi population in the plum orchard. Beneficial effects of N
fertilization in augmenting the population of micro-organisms

have been reported by Khokhar (1984),

5.2. Effect of pre-harvest sprays of mineral nutrients and growth
requl ators on_the storage behaviour and nutrient status of
New Castle apricot

5.2.1l. Fruit characters

The lowest rate of respiration was measured in the
fruits treated with TlO(CaC12 + MH) followed by T, (CaC12) and
T g(CaCl, + MH + KNO5) . Faust and Shear (1972) reported an
inverse relation between respiration and the Ca content of the
fruite. Faust (1975) opined that at low Ca, fruit respiration is
high and senescence 1s eminent while sufficient Ca may overcome
N-induced recpiration, protects the membranes from disorganisaticn

which delays senescence. A sudden decline in the rate of
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respiration occurred durlng the first 10 days of storage.
Thereafter, with subsequent storage, it rose upto 30 days of
ttorage. This could be due to the supression of enzymic activities
in the low temperature to which the fruits were cubjcted suddenly.
Then with subsequent storage, the activity picked up again resultinc
in increased respiration., Similar observations were recorded by
Sachdeva (1985) with apple storage.

The degree of firmess is falrly a goecd index of
storability of the fruits., All the treatments improved and
maintained the fruit firmness during storage. CaCl, + MH (TLCJ
was the most effective treatment followed by Tz(CaClZJ. T5[MH)
and T)(CaCl,#iHHNO,). Ca has been shown to preserve the
cellular organisation and if deficient will induce disintegraticn
of cytoplasmic membranes. It is ascociated with pectic substances
in the middle lamella and may prevent disorders merely by
strengthening structural components of the cell (Shear and Faust,
1975). Increased Ca induced firmness in apple have been regorted
by Mason (1976), Hartman (l983) and Sachdeva (1985). MH has also
been reported to retard fruit softening in apple (Smock et al. 1951)
and can inhibit the ripening effects of certain auxins (Smock et zl.

1952)., Fruit firmness declined continuously during storage.

Different treatments applied had no visible effect on
the total soluble solids in apricot fruits. However, a gradual
increase in its percentage was noticed during storage.
Availability of total soluble solids in fruits may be associated
with increased translocation of organic assimilates from other
vegetative plant parts (Hansen, 1967) and accumulation upto the
harvest time depends upon the strength of the sink created. Thus
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the effects due to different treatments were not expressed.
Increase in soluble solids during storage may result from an
increased concentration of organic solutes as a conseguence of
water loss (Ryall and Pentzer, 1974). Increased TSS during
storage have earlier been reported by Kishore (1974), Maini
et al. (1982) and Sachdeva (1985%).

SADH (TG) exhibited its superiority in maintaining the

highest amount of acid in thz fruits and the other treatments
found impressive were T4(GA}, Tl(H3BOS), TT(H3803+GA} and Tg
(CaCl,+GA). An increase in the aclid contents of fruits with
SADH sprays have been reported by Arora et al. (1972) in plum and
Hricovsky and Kosova (1980) in apricot and peach fruits. GA

has also been shown to increase the acid contents in Santa Roza

plum by Thakur (1984). Chopra et al. (1982) found H B0, to raise

3
the acid contents cf peach fruits. Acid percentage of fruits was
noticed to decline during storage. This may be attributed to
increased rate of respiration and other bio-degradable reactions.
Fruit cells are able to use organic acids as respiratory
substractes, resulting in their lowered amount during ripening

and storage (Ulxich, 1974). A gradual decline in acidity during
apple storage has also been observed by Kaul (1979), Lal (19€2) and

S achdeva (1985).

5.2.2, Fruit nutrient status

The maximum percentage of N occurred in the fruits
treated with CaCl,(T,), which was superior to all other treatments.
The lowest fruit N was noticed under control and different

treatments varied enough in their influence. This may be due to
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differcnce in the sink strength created by treated fruits(Hansen,1267).
CaCl2 treatment must have influenced through its effect on the cell
structure and thus enabling the fruits to create the best sink for

H and other elements.

P level in apricot fruits did not alter with different
treatments or vith the storage time, lovement of solutes takes
place from lower sink to the higher one (Kramer and Kozlowski,1979),
and apricot fruit is known to be a stronger sink, due to which
differential response to growth regulators and mineral nutrients
could not be cbtained.

K level also increased during storage and T9(CaC12+GA) was
the most effective treatment that could ralse fruit K in comparison
to control. This could be due to the influence of Ca on the
selective permeability of the cell membranes coupled vdth the
requlatory influence of the gibberellin. Failure of the other
treatments to exert thelir individuality could mainly be due to
the distinct nature of the apricot fruits that behave as a very
stronqg sink for different solutes. Thakur (1984) did not find
any response of different growth regulators on the K level of plum
fruits and opined that seeds in the plum fruit might have produced
enough hormones that mobilised ions into the fruit and hence added

GA proved to be of no use.

Ca, My, and Fe also increased curing sterage, but different
treatments aprlied had no significant influence, Bangerth (1976)
obs erved tnat endogenous auxins probably, produced by the seeds
play a significant role in the translocation of minerals into the
fruits., Similar results in Santa Rosa plum have been reported
by Thakur (1984) and in case of New Castle apricot by Pandita(l19€3)
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Contiderable increase in Cu, Zn and Mn levels occurred
in the fruits due to different treatments and the storaqe pericd.
CaCl2 (Tg) treated fruits resulted in maximum accumilation of Cu
antd in level was maximum with Tg{CaClz+GA) while in case of 2Zn,
it was with T“(KJ‘JOaHAH). Mineral nutriente in general, were mcre
effective, perhaps due to their inter-relation as shown Ly Smith
(L966) while response to growth regulators may be due to the

physiological sink (Kramer and Kozlowski, 1979).

Different nutrients increaced considerably during storage,
which could be attributed to the reduced fruit weight occurring
mainly due to water loss and partially due to increased recpiration

(Ryall and Pentzer, 1974).

5.2.3. Leaf nutrient status

Different treatments of nutrients, growth regulators and
their combinations had their distinct influence on the nutrient
status of the apricot leaves. Cut of the 19 treatments, only T,
{KN03+MH) could raisc the leaf N significantly. MH have been
reported to supress the vegetative growth in apricots and peaches
(Okasha and Crane, 1963) and in the present case, increased, leaf
N might be the combined influence of added nitrate ions and

supress ed vegetative growth.

P content of the leaves increased with all the treatments
applied and Tﬁ(GA} was the most effective followed by Tl(HaBOSJ
and TB(SADH). GA has been reported to increase the leaf F in
sour cherry (wierszyllowski and Bojar, 1976). Hatch and Powell
(1971) were able to direct the transport of labelled P in any

direction within apple seedlings, depending upon the area treated
with gibberellins. Boron have been observed to enhance the leaf P
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in aprle (Jo'vanovic, 1972) and SADH in apricot (Pandita, 1583),
Cempocition of leaf nutrient level of plant in response to
~ADH has been astociated with its regulatory role on mineral uptake
and trantlocation alded by its property of rapid mobility (Martin
and williams, 196€),

Uif ferent treatments of nutrients and growth regulators
enhanced the leaf K in comparlson to control. Higher amcunt of K
was obtained with TT{H3E503+GA), TlB(iG\iOB-;GA-rSA.DH), Tz(CaClz}, TE:
(SADH), T4(GA] and TM(HSBGS-}SAD}HGA} whlch were all at par. Hulme
(1970) suggested that growth substances may stimulate some aspects
of metabolic activity which establicshes or enhances the
physiological sink. SADH is considered to be highly versatile and
potent by several workers in regulating the influx of nutrients
and the foliar K level of treated plants (Arora et al. 1973;
Shamma and Singh, 1974 and Gil Albert, 1978). Belyaev and Chekan
(7€) reported that spraying B with NFK stimulated the tres grocuth
and accumulation of leaf nutrients in plum. CaCl:,_ sprays in the
present study also maintained a higher level of leaf K, which
coulcd be attributed to its influence on the permeability of the

cell manbranes;

Various mineral nutrients and growth regulators influenced

the leaf Ca considerably. Higher Ca level was observed with T13

(H4BO,+GA+CaCl,), Tg(HgBO4+SADH), T,4(GA), T)(H4BO5), T,(H,BO,+SADH+
Ga) and TS(MI{) and the lowest level occurred with Tll(moaﬁ'.li) .

Wi eneke ev al. (1971) demonstrated the regulatery role of somo
hormones on the mobilisation of Ca in the leaf using radic active
Ca and concluded that its accumulation is mediated through

increased ufuke and translocation. Ca is also known to be greatly
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regulated by its interaction with other elements like Mg, K and N
(Smith, 1966). Dixon et al. (1973) demonstrated that Ca in apple
leaves could be raised significantly when B was sprayed with Ca in

comparison to Ca alone.

Leaf Mg depressed with different treatments and was lowest
under Tg(caclzmﬁ.). Dixon et al. (1973) did not find any influence
of Ca or B sprays on the Mg level of apple leaves. Pandita (1983)
and Thakur (1984) reported that different growth regulstors did
not have any influence on the Mg level of apricot and plum leaves.
Sharma and Singh (1974) recorded a significant depression of Mg
component in pear leaves wdth SADH application. Luckvill (1973)
concluded that concentration and time of application, stace of
plant growth and the plant species greatly goverm the response to
plant regulators. Enhancement of physiological sink in response
to plant regulator:, may or may not act for all organic and

inorganic materials with the same specificity (Hulme, 1970).

Trees sprayed with CaCl, recovered the maximum lesf Fe,
which wasé superior to all other treatments. Ca has been shown to
preserve the cellular organisation (Shear and Faust, 1975), and

its role in ¢clective permeabllity can not be ruled out.

The highest level of leaf Cu was found in the trees
sprayed with T)7(KNO,HIH+SADH) followed by T 4, T)5, T)) and T,
which were superior to control. Shamma and "Singh (1979) reported
increased Cu in pear leaves with SADH sprays. Differential
response of growth regulators to different minerals may be related

to their mobilisation effects (Luckwill, 1973). It was interesting
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to note that CaCl, individually or in different combinations,
reduced the leaf Cu content. Ca acts through its influence on cell

membranes and effect the selectivity of different elements.

Zn and Mn accumulation in the leaves was observed %o

decrease by all the treatments applied. It seems that these
failed to build up the necessary sink strength of leaves and
accuciulate thete elements. GA has been reported to be ineffective
in causing any alteration in foliage Zn or 'n levels in Santa Fosa
plum by Thakur (1984). Shamma and Singh (1974) did not find

SADH to be effective in altering the Zn level, but it raised the
An content in pear leaves. Ashby and Looney (1968) also reported
it to be ineffective in altering the Zn and Mn in apple leaves.
However, Arora et al. (1973) found both Zn and Mn to increase in
plum leaves with SADH leawes. Pandita (1983) and Thakur (1924)
found Zn level in stone fruits to rise with SADH sprays. Jovanovic
(1572) observed B applied a5 borax in apple to raise the Mn status
of the leaves. The discrepency in effectiveness of variocus crouth
reaulators and mineral nutrients on the foliage micro-nutrients

needs further investigations,
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SUMMARY AND CONCLUSIONS

The present investigations on the nutritional requirements
and storage behaviour of New Castle apricot were carried cut at
Fruit Research Statlon, Kandaghat. It comprised of 3 exgeriments.
The first one aimed at standardisation of N dose supplemented
with foliar urea sprays for full grown trees of New Castle
apricot in order to get optimum crop and better nutrient status.
Main doses comprised of 200, 400 and 600 g N supplemented with
1-3 foliar urea sprays, at fortnightly intervals, after the
leaves were fully expanded. The Second experiment was cenducted
to study the efficacy of urea sprays applied at pre-fall stage
with similar objectives as above. Two concentrations of urea
(2.5 and 5.0j%) were tried on four dates during September and
October alongwith a control. In the third experiment, there were
19 trecatments comprising of 3 mineral nutrients (HBBDS' 0.2%:
CaCly and KNog, each 0,5%) and 3 growth regulators (GA, 50 pom;
IMH and SADH, each 1000 ppm) sprayed individually or in different
combinations at pit hardening stage. These fruits, after
harvest, were stored at 0°C and analysed periodically at 1C days
interval, upto 30 days of storage for fruit quality and for
nutrient status on the date of harvest and after 30 days of

storage. The results obtained are summarised below.

6.1. Effect of soil and foliar applications of urea on the tree
productivity and nutrient status of New Castle soricot

6l Trunk girth and shoot growth and the quality of fruits
viz, firmness, weight and TSS improved with increased N
rate and were maximum with 600 g N supplemented with 2
foliar urea sprays. Fruit yield, acid content and
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soluble protein on the other hand were optimum with 400 g
N coupled with 2 urea sprays.

Leaf N was maximum with 400 g N supplemented with 2 urea
sprays, while the same dose with a single tpray maintained
the higher level of leaf lig and Cu. Zn content in

leaves was better with 60C g N + 2 urea sprays. F, Ca
and Mn contents did not alter, hut K and Fe decreased in

the foliage with enhanced N rate through Scil or sprays.

400 g N with a single urea spray maintained better shoot
N status. P content in shoots increased with incresased
M rate. K, Mg and Cu were optimum with 40C g N, while
Zn was maximum with 400 g N + 3 urea sprays. Increased
spll and foliar N applications decreased the shoot Fe

and Mn, however, Ca remained unaltered.

Increased N application through soil as well as foliage
enhanced the fruit N, but did not alter P, K and Cu.
Fruit g was optimum with 400 g N. Increased N rate
decreased the Ca and Zn, but increased the Fe centent
of fruits. Mn content in fruits was maximum when 600 g
N was supplemented with 2 foliar urea sprays.
Chlorophyll and amino N in the leaves increased with
raised N supply.

Soil pH decreased with increased N fertilization, though
jts level was higher in the deeper soil segments.
Increased N rate increased the level of available N, K,
Mg and Zn while organic C, P, Qu, and !in were better
with 400 g N. Exchangeable Ca and available Fe did not
alter with enhanced N supply. Available nutrient status
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decreased with increased soil depth, though Cu content
was maximum in the middle profile of 15-30 cm.

N application exhibited a prenounced influence cn tha
€0il microbial activity. Bacterial and Fungal population
was stimulated with increased I dose uptec 45 days of I
application and then declined gradually, In case of
actinomycetes, the stimulatory influence was bztter with
400 g N and increased population rate was noticed vithin

15 days of N fertilization.

6.2. Effect of pre-fall urea sprays on the tree productivity and

nutrient statuc of New Castle apricot

G

-
i
—

6.:.:.

6-2.30

Fruit set, retention and yield increased, with pre-£f:zll
urea sprays and the best results were obtained with 2.3
per cent spray of 15 October. However, fruit guality was
not influenced with urea sprays applied on senescing

leaves.

Leaf N, Ca and Zn increased with pre-fall ures cprays

and the higher concentration was more effective in
snhancing N and Ca contents. Mg and Cu also increased
but the lower concentration had better impact.
Accumulation of K and Fe declined, but P and Mn did not
alter in leaves with pre-fall urea sprays. Spraying

time had distinct influence on the leaf nutrient status.
K and Cu declined with delayed spraying, while sprays of
October 15 or 30 enhanced the leaf N considerably. Ca,
Mg, Zn and Mn ralsed with pre-fall sprays of September 30.

Pre-fall urea sprays applied on October 15, raised the N
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and K contents of the shoots. P, Ca, Mg, Cu, Zn and Mn
did not alter, however, Fe ccntent declined in shoots
with such sprays. Higher concentration of ures maintained
better Ca and Fe, while the lower one was more effective

in accumulating iln in the shoots.

N, P, Ca, Mg, Cu and Mn remained unaltered while K zand
Fe declined in the fruits with pre-fall sprays of ur=sa.
The lower urea concentration maintained a better fruit

K level, and the higher one that of Fe. Fruit In
increased with such sprays, applied on September 30 and
the higher concentration was more effective. Delayed
spraying reduced considerably the fruit iig, while Fe and
Mn enhaenced. Fruit P raised with urea sprays of
September 30.

6.3, Effect of nre-harvest_sggag§ of mineral nutrients an% crowth
ehaviour and nutrient status ot

requlators on the Storage

New Castle apricot

6.3.1,

TlO(CaC12 + MH) was most effective in controlling the rate
of fruit respiration and maintaining its firmness during
storage. TSS and pulp pH enhanced while the acid content
declined during storage. TE{EADH) maintained a higher

level of acidity, while Tl7(KNo HIH+SADH) resulted in

3
maximum pulp pH. TSS was, however, not affected vith

dif ferent treatments applied.

rruit nutrient content raised during 30 days of storage.
Fiuit N, Mg, Fe and Cu were maximum with Tz(cacuzj. Té
(33012+Ga} was most effective in maintaining the higher
level of ¥ and Mn during storage. 2n level in fruits
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was maximum with T, (lOvIo3+MH). The level of P and

Ca, however, did not alter in fruits with different

treatments.

6.3.3, Dlfferent treatments had thair distinct influence on the
leaf nutrient status. Leaf N was maximum with Tll(nl°3+
MH), P vith T4 (GA), K with TT(HSBD3+GA} y and Ca uith
TLS{HBB°3+C3612+GA)‘ The highest level of leaf Fe
occurred with T2{CaC12) and that of Cu with T”[E::a3+

WH+SADH). However, Mg, Zn and Mn declined in the fcliage

with different treatments applied.

The findings lead us to the conclusion that 4CC g N,
supplemented with 2 follar sprays of urea was needed for better
yield of optimal fruit quality and maintenance of assured tree N
status, Urea sprays applied at pre-fall stage were also found to
be quite effective in enhancing the fruit set, retention, yield
and maintaining the tree nutrient status. Better results could
be obtained with 2.5 per cent urea applied on October 15. Tlo
(CaCl,, 0.5% + MH, 1000 ppm) applied at the pit-hardening stage,
was the best treatment which could contrel the rate of respiraticn

and maintain better firmness of the fruits during the 30 days of

cold storage.
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wpendix 1. Effect of Soil aud follar applications of urea on the fruit
yield of apricot cv. New Castle

Treatment _ Yield (kqg)

1981 1982 1983 1984
\ dose (g tree™™)
200 (N,) s I 37.6 76 .6 43.8
400 {NE) 39.4 43.7 93.6 51.8
600 (M) 39.3 42,2 95,2 57.3
L.S,D.{p = 0.05) 4.9 4.8 7.8 3.2
Mode of application
Soil (Ml) 32.6 35.2 79.2 45,0
Soil + 1 spray (h12) 36.6 36.3 84.9 50D
Soil + 2 sprays (ME} 40.0 45,2 92.7 54.2
Soil + 3 sprays {M4) 7.3 46.0 97.0 54,0
L.S.D.(p=0.05) 5.7 55 9.0 3.7
N dose x mode
Nl Ml 27 .5 33.4 69.5 41 .0
Nl M2 30.0 35.6 73.8 43.5
NL MB 33.8 4C,2 79 .8 47.5
Nl M4 33.8 41.3 83.3 43.0
N2 Ml 36.6 35.7 8l.0 44.%
Ny M, 38.9 40.9 88.0 51.0
N2 MS 44 .8 46,3 99.5 54,5
Ny My 37.3 51.9 105.8 57.0
NL, M 33.8 36.5 87.0 49.5

< i |

N3 Mﬁ 40 .9 38.4 g3.0 97.0
N3 M3 41 .4 49.1 9g .8 6C.5
NS M, 41.0 44.8 102.0 62.0

L.S.D.(p = 0.05) N.S. N.S. N.S. N.5.




TN ke by T b= i ALY,

i — es Wt. (mo o=lfresh wt.) ey " O L v sh wt (% dxv wel aht)
982 lgga 1ag2 lonj log2 1oK3 log? 1083

W doses (g tree 1/

200 (Nl) 23.3 35.1 20,2 15.5 13.0 15.6 1.5 1.6
400 (N,) 33.8 35.3 20.3 17.8 13.6 208 1.9 1.9
600 (N,) 36.5 21,3 20.3 20.5 16.1 21.0 1.8 2.1
L.S.D (p = 0,09) N.S. 1.9 N.S. ) C.9 NS . 0.1 0.1
Mod f 11 cat

Soil (M) 33.0 35.9 20.4 17.3 12.6 18.6 1.5 1.6
Soil + 1 spray(M,) 34,1 37.3 20,2 17.4 13.9 19.5 1.7 1.9
Soil +2 sprays(M,) 34.4 3.1 20.0 18,1 14.4 21.0 1.8 2,1
Soil +3 sprays(M,) 36.6 40.8 20.5 18.9 16.1 22,0 1.8 5.0
L.S.D.(p=0.05) N.S. - | N.S. N.S. 1.0 1.5 0.2 0.1
N dose x mode

N, M, 31.5 32.8 19.1 15.4 12.4 17.4 1.4 1.6
Ny My a3.1 34,3 20.4 14.5 12.7 19.3 1.5 1.7
Ny My 33.4 35.6 19.9 14,8 13.5 20.8 17 1.8
Ny, M, 35.0 37.7 21,6 17.0 13.4 20.8 1.4 1.4
Ny My 2.4 36.6 20,4 18.3 12.0 18.3 1.5 1.6
Ny My 33.3 37.3 20.1 17.4 13.2 19.9 1.3 1.9
Ny Mgy 35.5 39.0 20.2 18,3 13,3 20.7 1.8 2,1
No My 35.9 40,3 20.3 172 15,6 23.1 1.9 2.2
Ny M, 35.2 38.2 21.8 15.3 13.3 19.5 1.5 1.7
Ny M, 35.8 40,2 20.0 16.9 15.8 20.3 1.8 2}
N3 Mg 36.2 42.7 20.0 21,3 16.2 21.4 1.9 2.4
Ny My 38.7 44.2 19,4 22,5 19.3 22,2 2.0 2.4
L.S.D. (p=0.05) N.S. N.S. 1.8 N.S. 1.8 N.S. NS, 11



Appendix 3. Effect of soill end foliar applicatiens of

urea on the frult guality of New Castle apricet

—

Treatment Firmness (k) vei-ht(a) Tut 1 -=o1 ble solids(% _th.ﬂﬂ_}_y_(l__ Pulp pH Proteinim g™
Bl 82 B3 64 Bl B2 E3 63 &84 A2 B3 B2 B3
N dose (g tree"l)
20C (W) 5.7 5.6 5.9 6.0 20.7 19.1 14.5 17.7 .l4.1 14,2 11.9 13.9 0.70 0.50 0.60 C. 71 3.9 3.9 4.6 4,5
400 (Ny) 5.9 5.7 6.0 6.1~ 21.0 19.9 15.0 17.7  14.3 14,5 12.1 14.8  0.87 0.59 0.64 0.78 3.9 3.8 6.2 5.9
600 (N5) 6.0 5,76.06.3 22.021.6 15.9 18.6 15,3 15,1 13.1 15.8 0.8l 0.60 0.69 0.85 3.9 3.B 4.8 4.9
L.5.D.(p=D0.05) N.5 0.1 N.S N.S N.S 1.0 c.6 0.2 C.5 0.3 0.4 0.3 N.5.0.020.20.06 N.SN.S 0.8 0.2
Mode of application
Soil (M) 5.6 5.4 5.8 5,9 19.8 18.9 14.4 17.6 13.8 14,0 11.3 13.7 0.70 ©.53 0.58 0.64 3.9 3.9 4.5 4.4
Soil 42 sprays(M,) 6.0 5.8 6.1 6.3  21.5 20.8 15.4 18.2 14,9 14.8 12,7 15.3 0.8B4 0,57 0.670.81 3.9 3.8 5.4 5.4
Soil +3 sprays(Mg) 6.1 5.8 6.06.3 22,9 21.2 16,0 18,3 15,0 15.0 13,1 15,7 0,92 0.60 0.68 0.93 3.8 3.8 6.0 5.8
L.S.D. (p=0.05) 0.3 0.2 N.5 0.3 0.7 1.2 0.7 0.2 C.5 0.4 0.4 0.4 N.S. 0,03 0,03 0.07 N.5 N.S 0.9 0.2
dose x de
Ny My 5.5 5.3 5.7 5.7 19,5 17.5 14.1 17.1 13.6 13,9 11,1 13,3 0.64 0,50 0.52 0,62 3.9 3.9 4,1 4,0
Nl "& 5-6 545 509 509 20.7 ls.g 14.0 17,3 1309 ldlo 12.1 l-Jtﬁ' 0.69 0.50 Oiﬁl 0.6? 3.9 3-? 411 401
Ny M 5.8 5.7 6.0 6.1 20.9 19.5 14.7 17.8 14.4 14.1 12.5 13.6 0.74 0.50 0.62 0.71 3.9 3.8 4.7 4.7
Nl My 6.0 5.7 6.1 6.2 21.9 20.4 15.3 17.9 14,6 14,7 11,9 14.% 0,74 0,51 0.63 0,63 3.8 3.8 5.4 5.3
Ny My 5.6 5.4 5.8 5.9 19,9 18.9 14.5 17.4 13.7 139 11.2 15.4 0.7L 0.57 0.59 0.64 3.9 3.9 5.0 4.9
H2 My 5.8 5.8 6.0 6,1 20.7 19.7 14,9 17.8 14.4 14,4 12,3 14.6 0.72 0.58 0.62 0.72 3.9 3.8 5.6 5.5
Ny My 6.0 5.8 6.1 6.3  21,020.7 14,8 17,7  14.9 14.6 12.7 15.6 0.86 0.57 0,67 0.80 3.9 3.8 6.4 6.3
Ny My 6.0 5.9 6.0 6,2 22.3 20.2 16,0 18.0 14,4 15,1 12,3 15.6 1.21 0,65 0,68 0.95 3.8 3.8 7.6 6.9
33 My 5.6 5.5 5.9 6.0 20.2 20,2 14,7 18B.0 14,2 14,3 11,7 14,5 0.74 0.52 0,63 0,67 3.9 3.8 4.4 4.4
H: My 5.8 5.8 6.0 6.3 21.0 21.0 15.6 16.4 1%.3 15,2 12,7 15.7 0.78 0.63 0.69 0.79 3.9 3.8 4.7 4.8
N3 My 6.2 5.8 6.1 6.4 22,6 22.2 16.6 18.7 15,6 15,7 13.1 16.1 0.92 0,62 0.71 0.93 3.9 3.8 5.0 5.1
3 Mg 6.3 5.8 6.0 6.5 24.4 23.1 16.6 19.0 16.1 15,1 15.0 16.9 0.82 0,63 0,72 1.02 3.8 3.7 5.0 5.1
L.S.D. (p = 0.05)  N.b N.S NSNS N.S N.S NS 0.4 NS N.& 0.8 NS NS 0.05 0.0 N.S N.S N.S N.S 0.4




Appendix 4. Effect of nitrogen on the pH level and organic carbon
content of the soil

Treatment pH Crganic carbon (%)
1982 1983 1982 16E3

N dose (g tree"")

200 (Nl} 7.69 7.24 2,23 2.28

400 (N,) 7.61 7.18 2.38 2.4l

600 (NE) 7.56 115 2.40 2.44

L.S.D. (p = 0.05) .09 N.S. 0.13 0.05

Soil depth (em)

0 - 15 (Dl] 7.40 7.09 2.88 2.91
15 - 30 (D,) 7.59 7.06 2.24 2.30
X - 60 (DS) 7.86 7.41 l1.89 1.92
L.S.D. (p = 0.05) 0.09 c.08 0.13 0.05
N dose x depth
Nl ;)1 7.48 T.12 2.T4 2.80
Nl 3, 7.64 T.l5 2.10 2.15
Nl D‘3 7.95 7.45 1.85 l.286
N2 Dl 7.38 7.10 2.94 2.96
M2 % 7.59 7.05 2.30 235
N2 DH 7.85 7.37 1.90 1,93
N3 Dl 7.35 7.06 2.97 2.98
143 D, 7.54 6.98 2.32 2439
N3 D:3 7.78 7.39 1.92 1.94

L,S.D. (p= 0.05) N.5. N.S. N.S. N.S.




fandix 5. Effect of urea on the avallable nutrient status of the soil
(Fe, Qu, Zn and Mn; ppm) at different depths

—

satment Iron %E per 4% M S
1982 1983 1982 1983 1982 IQEE 1983

-
pse (q)

E(“l} 63.7 60.3 6.4 8.1 2.3 1.9 41.3 42.8
0 (Ny) 63.5 60.6 7.6 8.7 3.2 2.9 54.2 55.1
| (Ny) 64.2 64,2 7.3 B.4 4.0 3.5 49.0 48.4
1D (p=0.05)N.5. .S, 0.3 0.4 0.1 B.L 3.4 3.2
1 depth (em)

= 15 (DlJ 96.6 96.3 6.9 7.9 4.1 3.5 65.2 71.3
- 30 (D,) 52.5 47.0 7.3 8,9 3.3 2.7 47.8 48,1
- 60 (Dy) 42,2 41,7 7.1 8.4 2.5 1.7 3l.8 26.8
0.(p=C.05) 2.8 3.5 C.3 0.4 C.l 0.1 3.4 3.2
vse x depth

Dy 98.5 94,2 6:2 7.3 3.1 2.1 57.5 62.4
D, 52.2 48,0 6.2 8.7 1.9 1.3 42 .4 44.6
D4 40,3 36.6 6.7 8,2 1.8 1.2 24.1 21.3
Dy 96.5 96.4 7.3 B.,3 4.3 3.9 78.6 B6.3
o, 51.6 46.0 8.1 9.3 3.7 3.2 48,7 5C.2
D, 42,4 39.4 7.4 8.6 1.8 1.6 35.3 28.7
0, 94.8 98.2 7.2 8.3 4,9 4.4 59.5 65,1
D, 53,8 47.1 7.5 8.6 4.4 3.8 51.4 49.6
D,y 44.0 47.2 7.3 8.3 2.6 2.4 36.0 3C.4

0.(p=0.05) 4.9 N.S. 0.5 N.S. 0.3 0.2 0.8 5.5




Appendix 6, Effect of pre-fall urea sprays on the fruit characters of New Castle apricot

Treatment Fruit set Fruit retention Yield welght Firmness 1.5.5, Acidity Pulp
(%) (%) (Ka) (g) (kag) (%) (%) pH

To62 1953 1082 Jons Topz 1og3 To@E2 JTopy  Topo 1op3  Jope Jord  TTEr Joes  JOED JOR3
Urea concentration(%)

2.5 (g} 42,1 41,8 28,2 21.5 79.9 65.0 15.0 16.5 5.5 6.8 12,8 13.6 0.2 0©.96 3.7 3.7
5'0 (%} 36.4 37.6 26-0 prg 60.2 52-5 1316 1516 5.3 6-2 12.5 12'6 0060 0185 3'8 3'B
Mean 39,3 39.7 27.1 20,2 70.1 58.6 14.3 16.1 5.4 6.5 12.6 13.1 0.61 0.90 3.7 4.8
Control 29,4 31.2 20,3 18.2 63.0 42.3 13.0 15,0 5.4 6.5 12,5 11.9 0.62 0.87 4.1 3.8
L.S.D, (p=0.05)

Control vs spray 2.3 2.5 1.6 NS. 4.6 6.6 N.S. 0.7 N.S. N.S. NS. 0.2 NS. NS. 0.2 N.S.
Urea concentration 2.4 2.6 7 1.3 &0 7.0 NS. 0.5 HN.S. 0.1 N.S. 0.4 N.S. 0.05 N.S5.N.S.
Date of spray

15 Sept. (p,) 317 33.5 26.1 20.2 60,0 57.1 14.2 15.6 5.2 5.9 12.5 12.5 0.59 0.B8 5.8 3.7
30 Sept. (D,) 36.9 37.7 24.6 19.0 63.4 60.9 14,4 16,6 5.5 6.5 12.8 13.7 0.63 0.94 3.8 3.8
15 Oct. (Dy) 41.8 44,5 28.2 21.5 £80.0 62.8 14,4 16.2 5.5 6.5 13,1 3.3 0,61 0.95 3,7 3.8
30 Oct. “341 46.7 43,3 29.5 20.1 77.0 54.3 14.2 15.9 5,5 7.1 12.2 12.9 0.6l 0.87 3.7 3.7
L.5.D. (p=0.05) 3.4 3.7 2.5 N.S. 6.9 N.S. NS, N.S. N.S. 0.l N.S. 0.5 N.S5. 0,07 MN.S. 0.1
Concentration x date

¢ b 34.0 36.4 25.9 22,0 T2.0 64.0 15.1 16.2 5.4 &,0 12,2 12.8 0.63 0.85 3.8 3.7
C, B 38.7 39.6 24,9 20.3 2.8 63.7 15.1 17.0 5.4 6.8 13.0 14.3 0.65 0.99 3.8 3.8
i R 45.6 46.5  30.8 22,7 95.0 76.5 15.0 16.9 5.5 6.9 13.7 13.6 0,62 1,03 3,6 3.7
Cp Dy 50.3 44.7 3l.4 20.9 62.0 55.9 14.7 16,0 5.6 7.5 12.5 13.8 (.60 C.96 3.7 3.7
S D 29,7 0.6 26,4 18,4 50,0 50,2  13.2 15,0 5.0 5.7 12.8 12.3 0.5% 0.86 3.9 3.8
] 35.0 35.7 24,3 17.7 54,0 5.0 13,7 16.2 5.6 6.2 12.7 13.2 c.61 0.88 3.7 3.B
& Dy 3.0 42.4  25.6 20,3 65.0 4B,1  13.7 15.6 5.4 6.1 12.4 13.1 0.60 ©.87 3.7 3.9
€, b, 43.1 41.8  27.5 19,3 72,0 52,7 13.8 15.8 5.3 6.7 11.9 13.1 0.63 0.78 3.8 3.7

L.5.D, (p=0.05) N.5S. N.S. M.5. N.5, 9.7 N.5. N.S. MN.S. N.5. N.5. NS, 0.7 N.S. 0.09 N.S. 0.1




Appendix 7. Effect of pre=fall urea sprays on the chlorophyll and amine-nitrogen contents of apricot
leaves

Treatment Total chlomﬁhyll Chlnmfh¥ll'a' Ehlomfhyll'b' Amino nitrogen

(mg g=1 fresh weiaht) (mg g= resh wt.) (mg g=1 fresh wt.) (% d'% wg%g t)
1982 1983 1982 1683 198 1983 19 QB3

Urea concentration (%)

2.5 (¢,) 35.2 35.8 18.7 19,0 16.4 16.7 ;O S
5.0 (Cy) 6.0 36,0 19.2  19.1 16.9  16.9 1.8 1.9
Mean 35.6 35.9 16,9 19,0 16,7 16.8 Y.7 1.6
Control 3l.4 32.6 17.0, XT3 14,4 15,3 1.5 1.6
L.S.D.(p=0.05)

Control vs spray 1,5 C.5 0.5 C.3 0.5 0.3 9.1 0l
Urea concentration N.5. N.s. N.S. N.S, N.S. N.S. NeS. N.S.
Date of spray

15 Sept. (D)) 35.8  36.1 19.0 19,0 16.5 16.6 1.5 L.6
0 Sept. (D) 3.0 36.4 19.1 19,2 16,9 17.0 1.8 2.0
15 Oct.  (Dy) 35.4 36,2 18,8 19,1 16.7 16.9 1.9 2.0
30 Oct. (D) 35.3 359 18,7 18.9 16.6  16.7 1.8 1.9
L.S.D.(p = 0.08) N.S. NS, N.S. NS, N.S. N.S. 0.l 0.1
Q_Dncentrgtiag x_date

¢ b 35.2 35.7 18.6 18.9 16.6 16,4 1.5 1.5
G 35.8  36.2 19.0 19,2 16.8  17.0 i 2
Cy Dy 34.9 39,4 18.5 18,8 16.4 16,6 1.8 1.9
. 35.0 3%.8 l8.6 19.0 16.5 16.8 1.8 2.0
S oy 6.4 35,9 19.5 19.0 17.0 16,9 1.5 1.7
& o 6.1 36.1 19.3 19,1 16,9 17.0 1.8 2.0
Gy Dy 35.8  36.5 19,1 19,4 17.0  17.2 1.9 2.0
S D 35.6 35,5 18,9 18,9 16.7 16,7 1.8 1.9

L.S.D.(p = 0.05) N5, NS M.S. N5, NS, NS, NS LS,




Appendix B. Effect of pre-fall urea Sprayé on the nutrient ccatent of lzaf, s$hoot and fruit of New Castle apricot (N,P,K)
Treatment Nitroaen Phos phorus Potascium

Leaf SDQEt Eggit . eaf Shoot Emit Leaf Shoot Fruit

ik} B TGhC JORg  Inio EQE‘E v T00h. J9H: ] LM [

Urea concentraticn (%)
2.5 (g) 193 2.27 1.88 2.67 178.2 190.1 0.23 0.19 0.15 0.14 23.0 26.4 2.18 2.19 '.83 1.84 106.7 98.2
5.0 (G;) 1.92 2,42 1,98 2.76 183.6 201.3 ©,23 0.19 0©.15 0.14 21,1 25.6 1l.79 2.18 1.8l 1.82 105.5 96.7
Mean 1.92 2,35 1.92 2.71 180,9 195.7 0.23 0.19 0.15 0,14 22.026.0 1.98 2,23 1.82 1.83 106.1 97.4
Control 1.69 1.65 1.85 2.35 173.8 194.,7 0.24 0,19 0.15 0,13 22,0 28,0 2,50 2,50 1,74 1.69 136.011.7
L.5.0.(p=0.05)
Control vs spray N.S. 0,09 NJS. 0.09 N.S. N.S.N.S. NS. N.S. N.S. N.S.N.S. 0.04 0.05 0©.C2 0.08 5.19 4.3
Concentration NS5, D.10 N.S. N.S. N.S., 11,0 N.5. N.S. N.S. N.S. 1.0 N.5. 0.05 0.06 N.5. N.S5. N.5. N.S.
Dste of spray
15 Sept. (D;) 1.74 2,24 1,86 2.68 179.7 189.4 0.25 0.18 0.13 0.12 20.025.0 2.22 2.45 1.93 1.98 100,5 93.0
20 Sept. (B;) 1.86 2.26 1.B6 2.77 176.7 195.5 0.22 0.19 0.15 0.l4 24.0 26.0 2.05 2.33 1.82 1.81 105.0 97.4
15 Oct. (Dy) 1.99 2.50 1.94 2,72 1B3.5 199.2 0.23 C.19 0.16 ©.15 22.0 27.7 1.92 2.05 1.78 1.80 105.5 90,5
0 oct. (D) 2.10 2,38 2.06 2.67 183.6 198.6 0.23 0.19 0.16 D.15 22.1 25.1 1.74 2.12 1.731.74 113.5108.9
L.S.D. (p = 0.05) 0.27 0.14 N.S. HN.S. .S, N.S.0.02NS. 0.0L 0.0 1.2 N.S. 0.07 0.08 0.04 0.13 7.8 6.4
Concentration x date of spray
C, Dy 1.74 2.21 1.84 2.64 179.7 187.0 0.25 0.17 0.12 0.12 21.0 26.0 2.41 2.48 1.95 1.09 105.C 82.0
C, B 1.93 2.23 1.82 2.74 176.7 187.2 0.22 0.20 ©.15 0.14 27.0 3l.0 2.27 2.38 1,83 L.79 99.0103.7
€y Dy l.68 2.30 1.9C 2.70 179.7 l91.5 0.23 C0.19 ©.15 0.15 22,028.2 1l.98 2.12 1.78 1.2 104.010L0O
Cy Dy 2.18 2.3 1.98 2,60 176.7 194.7 0.23 G.la 0.16 0.15 22.024.2 2.05 2.18 1.74 1.76 119.0 106.0
G, l.74 2,28 1.88 2.72 179.7 191.7 .25 0.19 0©.13 0.13 19.024.0 2.03 2.41 1.91 1.97 96.0104.0
G D, 1.60 2,30 1.90 2.80 176.7 203.7 0.23 0.13 C.14 0.l4 21,0250 1.584 2,27 1.8l L.82 111.0 91.0
“2 By 2,10 2.70 1.93 2.75 187.2 207.0 0,23 0.26 0.16 0.15 22.0 27.2 1.6 1.95 1.78 1,77 107.C 50.0
S Dby 2.03 2.40 2.15 2.7% 190,5 2C2,5 0,23 0.19 0.16 0.15 22.2 26.¢ 1.432.65 1,72 1.72 108.0 BC.O
L.S.D. (p= 0.C5) NS. 1.8, H.S. NS, NS, N.S, N.S. N.S. N.5.N.S. 2.0 W.5. 0.10N.S. N.S, N.5. 11.c 9.1
Leaf and shoot: ¥ dry weight, Frult: mg im"lg frosh welght




el L Ul MannesSiun Iron
Leaf Shoot Fruit Lasf Shoeot Fruit Leaf Shoot Fruit

Tge2 1963 T‘"‘QIT;u,a Y83 1982 1083 1962 1983 1962 1603 19b2 19ud 1G6e 1063 19P. 16683  1Ggd I1GE3
Urea concentration (%)
2.5 () 2,52 3,34 0,68 0.69 73.7 57.2 0.B2 0.92 0.39 0.45 48.8 49.0 142,0 162.0 81.2 9.2 0.62 0.61
5.0 (&} 2,57 2.54 0.7L 0,71 77.0 58.1 C.Bl 0.85 0.42 0.46 48.0 45.5 148.5 168.0 92.0 100.2 (.97 0.9
Mean 2.25 3,44 0.7 C.70 75.3 57.7 0.2 0.88 0,41 0,46 48.4 47,2 145,0 165.0 B6.5 94.8 0.79 0.75
Contrel 2.25 3.30 0.65 0.70 75.0 7.5 0.74 0.77 .38 0.45 52.0 50.0 198.0 205.C 108.C 115.0 1.50 1.30
L.E .D' [p=0.05)
Centrol vs spray 0.l12N.5. C.Q1 NS. N.5. NS. (.02 0.03 NS.N.S. NS.N.S. 9,9 10,3 3.2 2,0 0,070
Concentration N.S5. 0.12 0.01L N.5. N.S. N.S. N.S, 0,03 0.02 N.S. N.5. 2.1 N.S. N.S. 3.4 2,1 0,08 0.05
Date of spray
15 Sept. (n)) 2.52 3,33 0.68 0,71 76.0 57.7 0.80 0.85 0.42 0.48 49.4 50.0 148.5 179.0 90.0 1C1,0 0.64 0,55
0 Sept. (D) 2.79 3.51 0C.7L 0.72 76.7 57.7 ©.84 0.88 0.45 0.51 50.2 48.0 152,0 164.0 87.5 96.0 0.71 0.68B
15 Oct. (D) 2.59 3.67 0.73 0.73 75.2 57.5 0.82 0.95 G.40 0.45 49.0 48,0 146.0 162.0 86.0 92.5 0.85 0.81
X Oct. (D,) 2.28 3,27 0.66 0.64 73.4 57.7 0.80 .84 C,37 0.38 45.0 43.0 134,5 155.0 83.0 89.5 0.98 0.96
L.S.D. (p=0.05) 0.18 0.17 0,02 0,03 N.S. N.5. N.5. 0.04 0.03 0.05 3.4 3,0 N.5. 14.6 4,8 2.9 0.110.07
Concentration x date of spray
C, Oy 2.50 3.25 0.62 0.65 73.0 58.0 0.8l 0.66 0,41 0.46 4B.7 54.0 150.0 168.C £8.C 96.C 0.52 0.44
c, o, 2.63 3.37 0.69 C.71 75.2 57.5 0.85 0.91 0,43 0.50 5z.5 50.0 144.0 170.0 81.0 9C.0 0©.57 0.53
€, o5 2,81 3.55 0.74 0,78 74.2 56.7 C.62 C.93 0.38 0.47 50.0 SC.. 142.0 172.0 £0.0 £7.0 0.6l 0.65
C, D, 2.12 3.20 0.67 0.64 72.2 56.7 0©.78 0,96 0©.36 C.38 44.0 42.C 132.0 162.c 76.0 84,0 0.77 0.B3
S 0 2.54 3.40 0,74 C.77 79.0 57.5 C.78 0.83 0.43 C,50 50.0 46,0 147.0 190.0 92,0 106.0 C.76 0.67
S o 2.94 3.64 0.74 0.73 78.2 58.0 0.83 0.86 0,46 .52 48.0 46.0 160.0 158.0 94.c 12,0 0.85 0.83
C; D,y 2.36 3.78 0.72 0,69 76.2 58.2 C.BL 0.98 0,41 0,43 46.0 46.0 150.0 152.0 92.0 98,0 1.08 0.98
C, o, 2.44 3,33 0.66 0,64 74,5 58.7 C.62 0,72 0.37 0.39 46.0 44,0 137.0 148.0 90.0 95.C 1.19 1.9
L.5.D. (p=0.C5) C.26 N.S. N.S. 0.04 N.S. N.S, I.S. 0.06 N.S. N.S., N.S. 4.2 N.S. 20.6 N.S. N,S. N.S.NS.
Leaf and shoot: X dry welght, Frult: mqg/1l00 g fresh weight




Appendix 10. Effect of pre-fall urea sprays on the nutrient cortent of lcaf, siwol ano truit of New Caestle aprmicet (Qu, Zn and Mn;
Copper Zinc Mangzese

Leaf Shoot Fruit Leaf Shoot Fruit leaf Shoct Fruit

TCh= 15¢3 JOg2 Joks JUbe jOR3 TCEP 1ges JUhe JOE3 Jofe 16ps Jooo Joes TGRS o= JoET106=3
Urea concentrstion(s)
2.5 (C,) 55 4,6 4,1 3.9 0,09 0,08 17.517.B 25,5 37,2 0.33 0.32 22,0 i5.,3 =4,3 60.1 0.340.22
5.0 {C3) 4.5 4.7 4.0 3.9 O0.11 0,09 18.0 13.1 26.4 37.0 0.34 0.36 23.0 16.7 49.5 56.4 0.34 0.2
Mean 5.0 4.6 4.0 3.9 0.100.09 17.8 17.9 25.9 37.1 0,33 0.34 23,0 16.0 51.9 58.3 0.34 0.22
Control 3.6 3.9 3.8 3.8 0,09 0,08 11.6 12,1 24,6 35,6 0,24 0,22 23,0 20,0 53.4 56.5 (0,33 0,22
L.S5.D.(p=0.05)
Control vs s=pray 0.2 0.2 0.1 N.S. N.S.N.S. 0,7 0.2 N.S. 1.0 0.0L 0,00 N.S. 1,2 N.S. N.S. N.S.N.S,
Concentration 0,2 N.S. O.,1 N,5, N.S. N.S. N.5. 0.2 N.S.N.S.N.S. 0.00L N.S. 1.3 1.9 2.9 N.S.N.S.
Date of spray
15 Sept. (D) °.8 49 4,1 3.9 0.100.,08 16.7 17.3 23,9 37.0 0,26 0,31 21.0 14.6 49.7 56.3 0.34 0.19
20 Sept. (D,) 5.3 4.6 4.1 3.9 0.09 0.08 19.5 13.8 24,9 37,2 ©.35 0,34 24,5 16,7 54,3 65.8 0,33 0,22
15 Oct. (D) 4.5 4.5 4.0 3.9 0,100.08 13.9 18.9 29.7 40.2 0.38 0.34 25.5 16.4 56,1 58,8 0,34 0.22
30 Oct. (D,) 42 4.6 3.3 3.9 0.09 0,09 16.016.8 25.2 34.1 G.35 0.36 19.0 14.5 47.6 50.3 0.34 0.23
L.S.D. (p=D.05) 0.3 0,2 N.S.N.S, N.S.N.S. 1.1 0.3 1,3 1,5 0.2 0,02 2.6 1,8 2,7 4.2 N.5.N.S.
Concentration x date of spray
€, b 6.2 5.0 3.9 3.6 0.12 0.08 15,1 16.2 23.4 36.4 0.24 0,29 20.0 12.9 5..0 62.5 0.,340.18
B 2.5 4.5 4,1 3.7 0.100.07 19.9 18.7 24,1 36.4 0,36 0,34 24,0 14,6 56,2 71.5 0,33 0.22
) Dy 5.1 4.3 4,2 4,1 0.11 0.07 18.9 19.0 30.5 41,7 (©.38 0.30 26.0 20,0 57.6 53.0 0.330,22
C, Dy 5.0 4.4 4,1 4,1 0.100,08 16.2 17.4 23.9 34.4 0,33 0.34 16,0 14,2 52.4 53.5 0.35 0,24
S b 5.3 4.8 4.3 4.1 o0.08 0.08 18,2 18.4 24.5 37.6 0.27 0.33 2.0 l6.6 4B.4 54,0 0©.34 0,20
SN S.1L 4.6 4.2 4.1 0.09 0,09 19.2 18,9 25,7 38.0 0,35 0.34 25,0 18.8 52.3 60.0 0.330.21
C, Dy 4.0 4.6 3.9 3.& 0.090.09 18.5 18,8 28.8 38.8 0,38 0.37 25.0 16.6 54.6 64.5 0.34 0.22
C, Dy 3.5 4.7 3.6 3.8 0.9 0.10 15,7 16.2 26.4 33.8 0.36 0.3 20.0 14.7 42,8 47.0 0,33 0.22
L.S.D. (p=0.03) 0.4 N.S. 0.3 0.3 O0D.01N.S. 1.6 0.4 1.8 2.1 N.S. 0,00 HN.S, 2.6 N.S. 5.9 N.S,N.5,

1

Leaf and shoot: ppm dry welght,

Fruit: mqg LOO™

fresh welght



Appendix ll. Eifec'gi oi régtt:rients and growth regulators on the rate of respiration and firmness of New Castle apricmt fruits
stored a

Treatment Ticatment Respiration (mn Coaj;q'}‘h'l Fruit firmness (kq)
No, 1962 - 1963 1582 1963
Days after storage Days atter storage

0 10 20 30 Mean C 10 20 30 Mean O 10 20 3C Mean 0 10 20 3C Mean
T, H4B04(0.2%) 5.9 3.4 5.9 6.5 5.4 5.8 3.2 5.1 5.4 4.9 6.5 5.3 4.3 3.4 5.4 B.3 6.1 5.1 3.7 5.8
T CaCl,(0.5%) 4.4 2,9 4.2 4.9 4,) 4.1 2.7 3.7 4.1.3.7T 10.07.8 6.5 5.0'7.3 10.1 8.3 7.3 6,1 B.O
T, KNO, (0.5%) 5.7 3.3 5.8 6.5 5.3 5.7 3.2 5.1 5.34.8 B.5 6.9 5.6 3.3 6.1 9.0 7.4 6.5 3.6 6.6
Ty GA (50 ppm) 5.4 3.2 5.4.6.,3 5.1 5.1 3,1 5.1 .5:2:.4.6 8.9 7.1 5.5 3.6 6.3 9.0 6,7 5.8 4.5 6.5
Ty MH (1000 ppm) 4.6 3.0 4.6 5.4 4.4 4.2 2.9 3.9 4.8 3.9 9.8 8.4 6.5 4.4 7.3 10.0 8.5 6.9 5.3 7.7
Ty SADH(1000 ppm) 5.8 3.8 4.8 6.2 5.1 5.0 3.7 5.0 5.1 4.7 8.8 7.1 5.5 4.2 6.4 9.3 7.7 6.8 4.5 7.1
T, H,BO+GA 5.7 3.3 5.8 6.5 5.3 5.5 3.2 5.2 5.4 4.8 8.6 6.9 6.2 4.1 6.5 9.2 7.7 6.7 4.5 7.0
Tg H,BO,+5ADH 5.6 3.2 5.7 6.5 5.2 5.4 3.2 5,2 5.4 4.8 8.4 6.7 5.8 4.1 6.3 9,2 7.8 6,2 4.4 6.9
Ty CaCl, +GA 5.5 3.2 4.5 6.3 4.9 5.3 3.1 4.1 5.3 4.4 8.7 7.5 6.3 4.6 6.8 9,3 B.0 6.5 5.1 7.2
Tio CaCl, #H 4.32.,54.14.83.9 3,92.33.74.73.6 9.48.07.24.97.4 11.39.48.77.39.2
T KNO 5 +41H 4.7 3.355 6.34.9 4.43.1515.24.4 9.1 7.6 6.5 3.8 6.8 9.6 9.4 6.7 4.8 7.6
1o KNO, +SADH 5.5 3.2 5.6 6.4 5.2 5.3 3.2 5.2 5.3 4.7 B.4 6.7 5.1 3.8 6.0 9.2 7.9 5.4 3.3 6.5
T4 H BO+CaCl,+GA 5.8 3.3 5.6 6.4 5.3 5.7 3.2 5.1 5.3 4,8 Sl T4 6.3 3.9 6.5 9.4 8.3 6.9 3.9 7.1
Tia H3BO4SADH4GA 5.7 3.4 5.8 6.7 5.4 5.4 3.2 5.2 5.3 4.8 8.3 7.4 5.5 4.0 6.3 9.1 8.1 6.0 4.6 7.0
Tis CaCl, +GA+MH 5.0 3.1 5.4 6.2 4.9 4.8 3.1 4.8 5.1 4.4 9.0 7.4 6.3 4.5 6.8 9.8 7.8 6.7 4.7 7.3
Tig CaC12+KN03+MH 4.42.7 4.5 5.1 4,2 3.9 2.3 3.9 4.9 3.7 9,5 7.9 6,4 4,1 7.0 6.9 8.4 7.6 4.9 T.T
T4 KNO, +H4S ADH 5.2 3.3 5.6 6.5 5.2 4,9 3.1 5.0 5.1 4.5 9.2 7.2 5.3 3.5 6.3 9.8 7.7 6.7 3.5 6.9
T)g KNO , 4GA+S ADH 5.7 3.5 5.8 6.7 5.4 5.4 3,35,3 5.5 4.9 8.7 6.8 5.6 4,0 6.3 0.7 7.6 6.0.5.2 7.1
Tig Centrel 5.6 3.3 5.7 6.2 5.2 5.8 3.2 5.1 5.3:4.7 6.9 6.3 4.8 3.2 5.3 8.3 6.7 4.6 3.3 5.7

Mean 5.3 3,2 5.3 6.1 5.0 5.0 3.14.85.14,5 5.6 7.2 5.8 4.0 6.5 9,5 7.8 6.5 4.6 7.1
L.5.D. (p=0.05)
g W j L o G

Treatment x date - = 0.5%6 .59



Appendix 12. Effect of nutrients and growth regulators on the total seluble solids of New Castle
apricot fruits stored at 0°C

Treatment Ireatment Total Scluble splids ()
No. 1982 1983
Days atter storage
3] 10 2C 30 Mean 0 10 20 30 Mean
T, HyBo, (0.2%) 1l.8 12.6 13.7 13.3 12,6 10,1 1l0.4 10.7 13.1 11.3
1, CaCl, (0.5%) 10,5 11.2 11.5 11.6 11.2 9.9 10,3 10,9 1l.1 10.%
T, Ko, (0.5%) 12,4 12,7 12,9 12,3 1l2.6 11.2 11.7 1.9 1.6 1.6
Ty GA (50 ppm) lo.8 11.7 12.5 12.7 11.9 10,3 10.7 12.0 12,0 1.7
Tg MH (1COC ppm) 11,9 12,3 14,0 13.4 12,9 lo.6 11.5 12,0 12.9 11.7
T, SADH(100C ppm) 12.0 12.8 .13.6 13.9 13.1 11.3 11.9 12.4 12.8 12.1
T, H,B0,+GA lo.6 lo.8 1l1.9 11.4 11.2 9.9 1,3 11,1 11.2 10.6
Ty H.B0 ;4SADH 1.0 12:4 12,7 2.8 22,2 1,0 113 117 2.4 11,3
Tg CaCl,+GA 10,2 11.6 12.4 12.9 1l1.8 10.5 1ll.8 12.7 13.0 10.7
Tio CaCl, +MH 1.2 1.7 1il.9 12,1 11.5 0.0 lo.3 1lo.7 10,8 10.4
T KNO 4 +MH 1.7 12.1 13,2 13.6 12.6 1l0.8 11.2 12,3 12.5 11.7
Tio KND 45 ADH ll.e 12,6 13,7 13.8 13.0 11,1 11,9 12,7 13.2 12,2
Ty HaB044CaClo+GA 11,5 12,1  13.0 11,9 12,1 10.4 10.8 11.4 12,7 11.3
Tia HaBO4+GA+SADH 10,1 10.6 11,0 11.5 10.8 9.5 10,3 1.2 11.3 10.6
Tie CaCl, +GA+MH 1i.4 12.7 1l1.6 1.2 1.7 0.t 11,2 11.7 11.9 11.3
Tyg CaCl,, +KNO +MH 10.6 11.1 12.6 11.9 11.5 9.8 10.2 10,7 1l.0 10.4
Ty KNO , +MH4E ADH 11,1 1l1.6 12.0 12.9 11.9 10.4 10.9 1ll.4 11.9 11.2
Tig KNO , +GA4S ADH 10,3 1l.1 12,5 11.6 11.4 9.9 10,3 11.0 11.3 10.6
Tig Con trol 2.8 12.0 12.7 13.1 11.9 9.4 1l.2 12,4 12,4 1l1.4
Mean li.9 11,9 12,6 12,5 12.0 10,3 10,9 11.7 1J12.0 1.2
L.5.D.(p=0.05)
Treatment N.5. N.5.
Storage date N.5. 0.9
Troatment x dote N.5. - T



Appendix 13, Eifggé of nutrients and growth regulastorc on the acid contunt and pulp pH of New Castle zpricot frults stored
a
:?mt Treatment T Acidity(%) T — Pulp pH -
Days atier storace
0 10 20 0 Mcan  © 10 20 o Mean O 10 20 30 Mean © 10 20 30 Mex
H-BO,( 0.2%) ©.91 0.72 0.68 0©0.60 ©.73 C.68 0.64 0,57 €C.55 0.6L 3.4 3.6 3.6 3.7 3.6 3.6 3.8 3.9 3.9 3.8
CaCl, (0.5%) 0.91 C.66 ©.66 U.55 ©.70 .73 0.63 C.54 C. 0.59 3.4 3.6 3.6 3.7 3.6 3.7 2.9 4,04.2 3.9
1o, (C.5%) 0.9 C.61 C.6L C€.59 0.67 ©.7L 0.58 ©.56 0.51 0.9 3.5 3.6 3.6 3.7 3.6 3.8 3.8 3.9 4.2 3.9
GA (50 ppm) 0.98 0.67 0.66 0.64 (.74 (€.B2 0,5 0.57 0.50 0.62 3.5 3.5 3.6 3.7 3.6 3.8 3.8 3.9 4.2 3.9
“H (100C ppm) 0.72 0.69 0.67 0.66 0.68 (.5 0.54 0.52 0.2 0.54 3.4 3.5 3.6 3.6 3.5 3.6 3.7 3.8 3.9 3.8
SAM(1COO ppm) ©0.99 ©.73 0.72 0.51 ©.74 O©.76 0.71 0,57 0.52 0.64 3.5 3.6 3.6 3.7 3.6 3.7 3.6 3.9 4.1 3.9
H3BO,+GA c.el 0.79 ©0.78 0.52 0.72 0,72 0.63 0.5 0.54 0.6l 3.4 3.6 3.6 3.7 3.6 3.7 3.8 3.9 4.0 3.8
HyBO5+S A 0.88 0.65 0.63 0.60 0.69 0.73 ©.57 0,55 0.51 0.5 3.% 3.5 3.6 3.6 3.6 3.7 3.8 3.9 3.9 3.8
CaCl,+GA ©.85 0.76 0.65 0.63 0,72 0.72 0.63 0.55 0.53 0.61 3.5 3.6 3.6 3.7 3.6 3.8 3.9 3.9 4.1 3.9
. CaCl,+MH 0.80 0.67 0.67 0.5 0.67 0.68 ©.54 0.49 0.47 0.5 3.4 3.5 3.6 3.7 3.6 3.7 3.7 3.9 3.9 3.8
KNO 5 +MH .77 0.65 0C.64 0.50 0.64 ©0.71 0.57 0.49 0.4l 0.55 3.4 3.5 3.6 3.7 3.6 3.7 3.8 3.9 4.0 3.9
,  KND,4SADH c.84 0.79 0.62 0.47 0.68 0.66 0.63 0.57 0.0 0.59 3.4 3.5 3,5 3,5 3.5 3.6 3.7 3.7 3.8 3.7
y H3B034CaCly+GA  0.80 0.74 0.64 0,58 0.69 ©.64 0.63 0.55 0.55 0.59 3.3 3.5 3,7 3.7 3.5 3.5 3.6 3.8 3.9 3.7
b HaBO34SADHGA 0.8l 0.68 0.66 0.64 0.70 0.64 0,59 0.58 0.56 0.5¢ 3.5 3.5 3.6 3.7 3.6 3.6 3.B 3.B4.1 3.8
s CaCl,+GA+/H 0.70 0.66 0.65 0.63 0,66 ©.65 C.63 0.57 0.44 0.57 3.4 3.5 3.7 3.7 3.6 3.8 3.9 4.1 4.1 4.0
, CaCl+MNO5+#H  0.92 0.67 0.60 0.59 0.69 0.82 0.63 0,62 0.4l 0.62 3.4 3.5 3.6 2,7 3.5 3.7 3.8 3.8 3.5 3.8
¢ KNO,+MH+SADH ©c.e3 0.71 0.7l 0.5 0.70 0.74 0.65 0,57 0.45 0.60 3.4 3.4 3.8 3.8 3.6 3.8 2.8 4,142 4.0
3 KNOL+GA+SADH O.B4 0.67 0.66 0.64 0.70 0.8l 0.58 0.53 0,47 0.60 3.4 3,5 3.6 3.7 3.5 3.6 2.6 3.7 3.8 3.7
) Control 0.97 0.56 0.55 0.57 0.66 0.67 0,59 0.49 0.43 0.5 3.2 3.5 3,6 3.8 3.5 3.5 2.7 3.8 3.9 3.7
Mean 0.85 0.6% 0,66 0,58 0.70 0,71 0.61 0.34 0.49 0.%9 3.4 3.5 3.6 3,7 3.6 3.7 3.8 3.9 4.0 3.8
L.S.D. (p=0.05)
Storage dote 0.01 0.1 0.8 0:03
Treatment x date 0.06 0.03 0.10 N.S.



Appendix 14. Efiect of nutricnte and growth regulators on
at 0°C (mg l00~l g fresh weight)

the nutrioent status (N, F.K) of tleaesTle gpricot fmidts

i
LToreg

Treatment Treatment Nitrcaen Phos rhorus Potastium
No. 182 1003 1962 1653 1012 1083
Days after sterage
B 30 Q 30 Mean Q 30 Moan Q 33 Meon C I Mean ¢ U l{ean
T Haaaa{o.zx) 136.0 134.7 136.3 128.7 137.7 133.2 27.029.028.0 31.0 32,0 31.5 120.0 111.0 115.5 116.3 1l€.,9 117.2
T, CaCl,(0.5%) 217.0 202.3 209.7 224.7 217.0 220.8 %7.7 30.0 28.6 31.0 31.6 31.3 105.0 125.0 115.0 120,7 142.C 131.3
T, KNO, (0.5%) 120,0 18,0 154,0 140,7 167.3 154.C 30.0 31.0 30.5 30.C 30.6 30.3 116.0 122,3 119.2 135.3 122,0 128.7
'1'4 GA (50 ppm) 99.7 173.0 136.3 186.0 193.0 189.5 3C.0 35.0 32.5 30.0 34.3 3z.2 105.3 100,3 1C2.8 122,0 124.0 123.0
‘J.'5 Mi (1000 ppm) 102.7 160.0 141.0 144.0 212,3 178.2 31.0 28.7 29.&6 25.7 26.6 26.2 91.0 116,7 103.8 104.0 114.0 109.0
T6 SADH(10CO ppm) 132.0.188.0 160.2 185.3 159.7 172.5 24.0 26.0 25.0 23.0 25.0 24.5 112.0 131.3 121,7 130.7 136.0 133.3
T, HyBO44GA 146.7 172.3 1%9,5 137,7 170.0 153.8 28B.0 34.3 31.2 30.0 34.0 32.0 138.3 121.3 129.8 £2,0 1C5.0 93.5
TB H33034SADH 112.3 179.0 145.7 127.3 186.3 156.8 23.7 30.0 26,8 23.0 28.0 25.5 106.0 132.0 119.0 108.0 116.0 112.0
Tg CaCl,+GA 110.7 157.3 134.0 176.7 162,7 169.7 28.7 29.7 29.2 29,0 0.3 29,7 158.0 141,7 149.8 118.7 122.0 120.3
Tio  CaCly#d 142,0 207.0 174.5 142,3 210.3 176.3 28.0 3¢.0 29.0 27.3 26.7 27.0 88.7 114,0 101.3 107.3 116.0 111.7
T, KNO 5 +MH 106.3 157.0 13,7 125,7 168.3 147.0 32,0 0,0 31,0 28.0 29.0 28.5 102,.7 104.7 103.7 94.3 112,0 103.2
Tlg KNO 5 +SADH 111.7 195.0 153.3 179.7 186.0 182,8 31.0 34,0 32.% 30.0 32.0 31.0 108.3 120.3 114.3 92,3 115.0 104.2
'1'1_:3 H3B04#Cacl,+GA 115.7 189.0 152.3 174.3 194.7 184,5 27.7 24.C 30.8 32.C 32.7 32,3 110.0 121.0 115.5 106.0 119.0 112.5
Tia H BO,+SADH+GA 156.3 198.0 177.2 185.7 223.0 204.3 27,0 34.0 30.5 34.0 32.7 33.3 130.0 12.3 131.2 87.0 112.0 99.5
Tye CaCl, +GA+MH 113.7 175.0 144.3 133.3 165.0 149,2 31,027.C 29.0 35.0 3l.0 33.0 90.0 99,0 94.5 118.3 122.0 120.2
Tie CaCl,+NO,#MH  112,3 192,0 152.2 173.7 174.0 173.8 28.0 26.0 27,0 27.0 25.3 26.2 103.0 146,7 124.8 85,0 114.C 99.5
Ty7  KNOyHAH4SADH  116.0 142,3 129.2 147.3 165.0 156,2 32.0 30.0 31.0 25.0 26.3 25.7 93.0 114.0 103.5 110.0 119.0 114.5
Tyg KNO5+GA#SADH  106.0 149.3 127,7 12.0 136.7 134.3 30.C 32,3 31,2 30.0 31.0 3C.5 94.0 121.0 1C7.5 104.0 121.0 112.5
Ty Control 101.0 146.3 123.7 127,0 1£6.3 141L.7 25.0 26.0 25,5 25.3 25.0 25.2 114.0 136.7 125.3 82.c 122,3 102.2
Mean 124.2 175.,0 149.6 156.4 174.4 167.3 29.5 30.4 29.4 28.8 29.8 25,3 109.8 121.6 115.7 106.6 11u.,5 113.1
L.S.D. (p=0.05)
Treatment 2.7 15.8 M.S. N5 11.0 8.3
Storage date T4 T | N.S. N.S. 3.6 2.7
Treatnent x date 2.0 22.3 1.S. N.S. 19.6 11.8



Appendix 15, Effect of nutrients and growth regulators on the nutrient status (Ca, Mg, Fe) of new Cattle apricot fruits stored

st 0°C
ireatment  Treatment Cal cium = Macnesium Iron
No. 1982 1064 19682 1983 0B 1083
Days after siorage _
0 30 Mean O 3 Mean ©O 30 Mean O 30 Nean O 30 Nean O 30 kean
T, H,B0,(0.25) 44.0 60,0 52,0 42,0 %,0 50.¢ 55.7 75.3 65.5 51.0 60.7 55.8 0.44 0.96 C.7C 0.50 1.14 0.B2
T, CaCl,(0C.5%) 54,0 56.0 52,0 50,0 52,0 52.0 61,7 B8.7 75.2 52.7 63.7 58.2 0.60 0.830.72 0.75 1.1l 0.93
Ty KO, (0.5%) 46,0 50.0 48.0 46,0 48,0 48.0 52,0 B7.7 69.8B 44,0 68.0 5.0 0©.39 0.83 0.61 0.50 1.31 0.90
T, GA (50 ppm) 46,0 44,0 46,0 48,0 50.0 50.0 65,3 73.0 69.2 49,7 55.0 52.3 0.36 0.58 0.47 0.42 0.86 0.65
T MH (1000 ppm)  £0.0 48.0 50.0 52.0 52,0 52,0 70.7 69.0 69.8 51.7 55.0 53.3 0.33 0.60 0.46 0.40 0.86 0.63
Tg SADH(1000 ppm) 52.0 46.C 50.0 44.0 42.0 44.0 54,0 65.0 59.5 47.0 54.7 50.8 0.3l 0.64 C.47 0.37 0.92 0.64
1, H,BO44GA 45.0 56.0 52,0 5C.0 54.0 52.0 57.3 74.0C 65.7 46.7 61.0 53.8 0.32 0.65 0.48 0.48 0.94 0.7
Tg H3BO+S ADH 44.0 48.0 46,0 42.r #,044.0 59,0 79.3 69.2 45,7 55.7 0.7 N 70 ..o u.47 UL.«3 ) '2 0.77
Tg 5301245& 52-0 58-0 56 .O _’-ﬂ 60-0 71 -T f:f' a v m oy ..l-o..j- 51 -3 O-dl 0160 0.51 0160 0-92 O.?ﬁ
Tio CaCl, +4H 46.0 48.0 4r ~+0 40,0 44.0 57.3 73.0 65.2 44.0 56.0 50.0 0.32 0.74 0.53 0.44 1.09 0.76
T KNO, +#H 48.0 46, 42,0 50.0 50.0 5B.3 64.7 61.5 54.0 61.0 57.5 0.33 0.70 0.5L 0.6L 1.12 0.86
T2 KNO 4 +S ADH 46.0 42.0 44.0 50,0 44.0 4B.0 57.7 66.7 62.2 47.3 53.7 50.5 0.32 0.74 0.53 0.47 1.32 0,89
T)4 HB0,+CaCl,+GA 40,0 48.0 48.0 50,0 48.0 50.0 62.7 75.3 69.0 52.7 56.7 55.7 0.32 0.66 0.49 0.48 0.94 0.71
Tia HiBO,#SALHGA 48,0 54.0 52,0 44.0 46.0 46.0 61.3 66.0 63.7 46.3 54.0 50.2  0.27 0.56 0.43 0.40 0.89 0.64
Tig CaCl, +GAHIH 18.0 52,0 50.0 48.0 54.0 52.0 52.7 72.7 62.7 45.C 55.3 50.2 0.33 0.68 0.50 0.40 1.22 0.8l
T CaCl, #NOy#4H 48,0 48.0 48,0 46,0 48.0 48,0 64.0 79.3 71.7 48.7 59.0 53.8 0.26 0.64 0.45 0.38 1.00 0.69
Ty7 KNO,+#MH#SADH 48,0 54.0 52.0 48,0 52,0 50.0 54.0 67.3 60.7 44.7 55.0 49.8 0.32 0.66 0.49 0.4l 1.09 0.75
T KNO,+GA+SADH  44.0 56.0 50.0 42,0 52.0 48.0 60.3 67.0 63.7 46.7 55.3 51.0 0.26 0.56 0.42 0.39 0.80 0.59
Tio Control 45.0 52,0 50.0 46.0 50.0 48.0 55.7 59.0 57.3 46.3 53.3 49.8 0.33 0.62 0.47 0.4l 0.92 0.66
Mean 47.4 50.B 49.1 46.8 49.7 48,3 58.9 72,3 65.6 4B8.0 57.3 2.7 .34 0.68 0.51 0.46 1.03 0.75
0
LoSoD- {p=0105]

Treatment 4.2 5.3 3.9 4.2 (. 06 0.08

Storage date 1.4 1.7 1.0 14 oL 0.03

Treatment » date 6.0 NS, 4.5 6.0 [, 0 0.11



Appendix 16. Effe?t of nu rir:nts and growth regulators on the nutrient status (Cu, 2Zn, Mn) of New Castle apricot stored at

0°C (mg 103' g fresh weight)
Treatment Treatmzut Cgoper M __Ane Manngnese
No. 1962 15563 1962 1963 1562 1563
Days after storage
6] 3G Mean o XX Mean o 30 Mean O 30 Mean O 3 Mean O 30 Nean
T HiB0,(C.2:)  ©.07 0.12 C.l0 0.8 ©.13 0.1l 0.39 0.56 0.47 0.40 C.51 C.46 0©.22 ©.33 0.27 0.3l 0.43 0,37
T, CaCl, (0.5%) c.c7 o0.l3 0,10 0.09 0.14 0,11 0,31 0,50 C.4L 0©.3l 0.49 0.40 0,21 0.34 0,27 0.32 0.45 0.3
T, K05 (0.5%) 0.07 0.1l 0.09 0©0.08 0.l1 0.10 0.35 0,46 0.40 0,33 0.4l 0.37 0.22 ©0.33 0.27 ©.30 0,41 0.36
Ty GA (50 ppm) 0C.08 0.1l 0.9 0.C8 0.l1 0,10 0.44 0,58 0.51 0.41 0.50 0.46 0.20 0,33 0.26 0,32 C,42 0.37
T, MH (lCCC ppm) C.CB 0,11 0©0.09 0.08 0.l1 0.10 0.36 0.57 0.46 0.37 0.50 0.44 0,19 0,35 0.27 0,29 0.44 0,37
Te SADH(1000 ppm) 0.C7 0,11 0,09 ©.08 0©.l1 0,10 0.42 0.56 0.49 0.39 0.49 0.44 0.20 0.34 C,27 0.26 0.38 0.33
Ty H4BO3+GA 0.08 0.1} 0.10 ©€..0 0.l11 0.10 0.3l 0,52 0.41 0,30 0.45 0.37 (.20 0.2 0.26 0.3C 0.40 0.35
Tg HyBO4+SALH 0.07 0.14 c.l1 ©.08 C.l3 0.l0 0.38 0.54 0.46 0.4l 0.52 0.46 0.l19 0.34 0.27 0.28 0.40 0.34
Tq CaCl,y +GA ©.07 0.11 0.09 ©.08 0.l11 0.09 0.360.46 0.4l 0.330.38 0,35 0.23 0.35 0.29 0.32 0,48 0.40
Tyg  CaCly+H 0.07 0.l12 0.10 ©0.08 0.l2 0.l0 0.44 0.58 0,51 .42 0.50 0.456 0,18 0.3 0.25 0.28 0.39 0.33
Ty KNO,HAH 0.07 0.l1 0.09 0.08 0.l1 0.10 0.46 0.59 0.52 0.42 0.49 0.45 0©.18 0.2 0©.25 0.30 0.37 0.33
T\5 KHO, +SADH 0.C7 0.10 0.08 0.07 0.l0 C.09 0.380.55 0.47 0.39 0.52 0.46 0.20 C.X2 0.26 0.30 0.4l 0.35
Ty3  H3BO5#CaCl,+GA 0.06 0.1C G,08 0,07 0.11 0.09 0.380.52 0.45 0.32 0.47 0.42 (.20 0.33 0.26 0.29 0.4L 0,35
Ty4  H3BO3#SADH«GA 0.07 0.11 0,09 0.09 0.L1 6,10 0.39 0.48 0.43 0.36 0.43 0.39 0©.20 0.33 0.26 .27 0.38 0,33
T CaClz+Gn+MH 0.07 0.1l 0. 0.08 0.07 0.C8 0.37 0.47 0.42 0,35 0.43 2,39 0©.l9 0.35 0.27 0.3L 0.45 C.38
Tg CaClLAA%H 0.07 0.10 0.9 0.08 0.1l 0.09 0.350.4L 0.38 0.33 0,40 0.37 0.19 ©.35 0.27 0.29 0.46 ©.37
Ty7  KNOg#MHsSADH  0.09 0.10 0,09 0.08 0.10 0.09 ©.39 0.45 0.42 0.38 0.42 0,40 0,18 0.3¢ 0.26 0.29 0.42 0,35
Tjg  KNOJ+GA+SADH 0.07 0.1 C€.09 0.09 0.1l 0,10 0,37 0.43 0,40 0.36 0.42 0.39 0.18 0.35 0.26 0.3l 0.40 0.35
T,g  Control 0.07 0.0 0.9 0.07 D.11 0.09 0.22 0,3 0,31 0.27 0.37 0.3 0.17 0.3 0.24 0.27 0.3 0.3l
Mean 0.07 0.1l 0.09 c.0B 0.1l o0.lC 0.37 0.51 .44 0,356 0.46 0.41 0.20 0.33 0.26 0,30 0.41 0,36

L.s oDa(pﬂ.D:})

Treatment 0.C05%5 C.0C6 0.2 0.02 0.013 0.020
Starage date 0. 002 0.002 C.0L 0,01 0.004 0.008
Treatment x date 0.007 0.000 0.03 Q. Mos . N,



Appendix 17. Effect of nutrients and growth regulators on the leaf nutrient status of New Castle apricot

Nitrogen Phospherus Potascium Calclum Magnesium Iron Copper Zinc Manganese
&_’:eatment frestment 1_,.)_1_““ : 1_(__3‘0 (%) (2) ) iugm! (pom (pom) (pem)

. Jbe 10ga GA: 103 1ope 1oes 1cG2 JoB3 108, J1OBA GgZ 1083 OF: I0E3 106’ 1083 1062 JOB3
T H,B0,(0.25%) 1.87 1.90 0.2y 0.28 2.95 3.1l 3.1l 3.53 (.64 C.74 216.0218.0 5.65.4 12.812.4 16.014.4
Ty CaCl, (0.5%) 1.6321.68 0,26 0.25 3.40 3.60 2.92 2.16 (.70 C.B2 295.0 291.0 5.9 6.2 14,2 14.6 23.6 21.1
T3 KO, (0.5%) 1.71 1.76 0.25 0.25 3.08 3.15 3.19 3.44 0.7l 0.70 240.0 226.0 5.9 6.1 14.5 l4.8 24.1 21.0
Ts GA (50 ppnm) 1.62 1,68 0.32 0.36 3.34 3.50 3.00 3.6 (.68 0.69 238.020L.0 5.65.5 15.816.0 21.2 19.5
Tg MH (1000 ppm) 1.79 1.82 0.25 0.24 2.74 2.62 2.98 3.55 (.72 0.76 167.0 195.0 6.7 6.7 11,5612.0 13.314.0
Tg SADH (10CO ppm) 1.56 1.59 0.3C 0.28 3.37 3.51 2.88 3.26 0.69 0.7L 192.0 189.0 6.5 6.7 13.4 13.0 18,1 17.5
Ty H4B05+GA 1,70 1.73 ©.29 0.27 3.60 3.65 2.60 2.65 0.75 0.66 260.0 240.0 6.9 6.8 15.1 15.4 22.5 18.0
TB H;;BD;_J,*SF»DH 1.68 1L.73 0.26 0.25 2.95 3.15 3,10 3.78 ©.75 0.74 233.0 220.0 7.0 7.2 13.8 14,0 22,1 18.0
T, CaCl, +GA 1.65 1.72 0.27 0.27 3.00 3.15 2.602.92 0.66 0.64 294.0242.0 5.2 5.5 14.5 15.0 22.0 20.5
Tig CaCl, +iH 1.52 1.60 0.29 0.26 2.62 2.79 2.08 3.38 0.800.74 270.0269.0 6.8 7.1 15.0 14,2 25,0 22.5
T.I.l mOHH&H 2.12 2.19 0.28 0.26 2.66 2.69 2.50 2.43 0.78 0.71 152.0 170.0 Tl a2 14,0 13.6 22.5 20.0
Ty KNO,+5 ADH 1.55 1.61 0.28 0.27 2.78 2.88 2.6l 3.03 0.75 0.68 258.0208.0 7.47.3 11,0 11.8 16.1 14.0
Tya HyBO5+CaCl,+GA 1.86 1.92 0,26 0.27 3.43 3.20 3.08 3.88 0.64 0.76 274.0 262.0 6.3 6.7 13.5 14,0 18.1 13.0
Tya HyBO54SADH4GA  1.58 1.66 0.25 0.26 3.26 3.56 2.94 3.62 0.65 0.84 196.0 185.,0 7.7 7.8 2.4 12,6 13.B 13.5
Tis CaCl,+GAHIH 1.58 1L.63 0.250.25 3.06 3.01 2.44 2.89 0.63 0.69 236.0205.0 5.4 5.8 2.6 13.0 16.5 13.8
Ti6 CaCly HNOy#MH  1.57 1.65 0.26 0,25 2.63 2,81 2,88 3.12 0.77 0.79 231.0 183.0 5.8 6.1 13.2 13.0 19.4 17.5
Tyq KNO 4 -+HMH+SADH 1.38 1.44 0,26 0.24 3.22 3,30 2.332.80 0.6l 0,81 291,0216.0 £.68.8 12.012.4 15.3 14,0
Tia KNO ., +GA+SADH l1.786 1L.e5 0,29 0.27 3.50 3.55 2.74 3.11 0,83 0.88 192.0213.0 5.2 5.6 16.6 16.0 25.2 23.5
Tig Control l.e8 1.96 0.19 0,18 2.67 2,5 2.8 3.14 0.84 0.74 253.0 2232.0 6.4 6.6 16,017.5 34.0 3.0

L.5.D.(p=0.05) 0.16 0.13 0.03 0. 0.20 0.35 0.29 0.17 0,05 (.08 29 .8 25.6 0.3¢.3 1.0 0.7 2.2 5.9
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