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I N T RODUCTION ------------
St one fruits have an importcnt shar e in the economy of 

the hilly areas of our country . Mic.I hill!. rcrigin g f rom 1200 to 

1500 metres abo v e mean E.aa level are ideal ly s uite d for t h ei r 

cul tivation . Aprl cot ( Prunus i31'meniaca L.) is one of the most 

i mportant and delici ous f:rui ts of th.i s r e <]ion . It is commercially 

cu l t i vated in Hir:iac hal Prades h, J<s"nmu and Kashmi :r and hilly areas 

of Uttar Pr adesh and to s ome e xt ent in the Morth Eastem parts of 

the country including Man i pur, Arun.:;chal Pr ades h, Meghalaya , 

Mi zorum aid U agalan d . I n Him3chal Pradash , apricot i s cultivated 

e-xtens i vely in Solan, S himla , Kullu, Sirmour, Chamba and Kinn air 

dis t ricts . 'N ew Castle' is an i mportant culti var of ap·ri cot which 

has good demand for table purpos e. The fruit l'ipens in the end 

of May , when no other fruit i s avail able i n the market an d thus 

CQ'l fetch good r eturns f o.r t he gr owers . 

For successful cultivation, an optimum supply of nutrients 

t o t he pl ant is essential and ni trogai (N) has l on g be ai consi dered 

a dominating nutrition al factor for growth, development <J1 d 

product! vi ty of the fruit pl ants . The ef f ects of N on the 

v egetati ve growth, bloss omin g , fruit set, yiel d, maturity and pos t.­

harvest physiology have been extensively documented for different 

horticultural crops . Thus , suff icient N supply. which can b etter 

be accompl i s hed t hrough s oil and foliar appl i cations , mus t be 

ens ured . Amon gs t the N fertili zers urea :(s eminently s uited for 

fol i ar spr ays . Application of urea through foli age during spring 

and I or autumn, as a substitute or suppl ement to soi l N dres s ings 
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have been proved t o be an efficient mero for improving fruit set , 

size and yield of apple (Blas berg , l953i Van Dam., 1957: Shim et al. 

19 72) . But. no such work h as been report ed in aprl cot . 

Short storage l i fe of apricot is perhaps the s ingle 

major factor responsible for r estricting the apricot cultivation. 

Apricot can not endure storage after harves t as the fruits are 

highly perishable at. normal atmosphere and ambient t emperature . 

Even at low temperature ( o0 c) 1 ts storage 11f e does not exceed 

2 - 3 weeks . Chemical modificati on of ripenin g or senescence vtith 

a view t o increase the shelf life of fruits has engaged the 

attention of r esearchers in r ecent years CW'ld assumes added 

significance with fruits, such as apricot which have extremely 

short stor age life. Growth regulators ar e knov.n t o play an 

i mport ant role in modulating the maturation and ripening processes 

by effecting changes in fruit fi nnness brought about by changes 

in cellular events . Similarly inorganic nutri en t s are also 

knolMl to play a part in increasin g the firmne£;s (.Ind delaying the 

ripening . N , K, Ca and B have b~en implicated in m:iny ways in the 

maintenance of cellular organisation and firmnes s of the apple 

f1·oit (S hear and Faust. 1975) , but the information in r espect of 

ap.L'icut iG 1 acking . 

Keeping the above o bjectives in view, the pr esent 

investigations were un dertaken t o study the influence oi soil and 

fol i ar applications of urea on the tree procit.Jction . frui t quality 

an d nl1trimt status o f New Castle ap .Iicot". A separate exp eriment 

was laid out to study the eft'ect o f preharv~t ~pf,lic ation of 

nutrient-; end growth regJlators on the frui t quality and nutrlent 

status durin g cold storage in New Castle apricot w;-U.ch is ill 



CHAPTER II 



REV! EW ------ 0 F 

The n1'3jor problem in the production of apricot is the 

s t anda rdisation of N level to obtain s atisfactory yield of high 

quality fruit, which could better be accomplished t hrough its soil 

application s upplement ed with foliar feeding . Storage behaviour 

of apricot in relation to mineral nutrlQ"ltS aid grovtth re91lators 

is another aspect, since apricot fruits are not wall adopted to 

long term storage an d softens r apidly during the first few days 

after harvest. The availabl e rele vef'lt literatu r e pertaining to 

N nutrition and storage bahaviour of ston e fruits in rel ation to 

nutrients and growth regul ators wi. th special emphas i s on apricot 

is reviewed under various appropriate headings . 

2 .1 Effect of soil and foliar applications of N on the tree 
productivity , fruit auality and nutrient s tatus 

2 .1 .1. Veqetative growth 

2 .1.l.l. Soil N applications 

That adequate N supply is essential fo r proper tree growt h 

i s accepted by all research workers . Chadha and Bajwa ( 1966 ) 

work ing with New Castle apricot reported that the tree growth 

increased significantly with N fertilizers in combination \\Ii.th P 

and K. Bajwa aid Chadha (1968) compared th e effects of N, P and K 

individually a nd in combination s on apricot . Of the three elemmts. 

N exerted the greatest impact on the tree growth . Nijjar et al. 

(1972·) concluded that N application was hi ghly conducive to the 

plant growth and maximum tIUnk circumference could be obtained 

with NR< (396 . 9 g N, 198.45 g P2o5 and 476.28 g ~O tree-1 ) in 7-year-
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old New Castl e apricot plants . They fur t her observed that 

application of P an d/or K ~ithout N had n o effect on t h e pl ant 

growth . Mannov (1982) conduct ed 4 year f i el d trial in apricot cv . 

Hun gari an end f oun d that bes t s hoot gro 1trth was obtain ed by applying 

N, P2o5 an d KzO at the r ate of 3CO , 160 and 200 kg ha- 1 r es pecti vely. 

Chandel ( 1985) appli ed 4 level s of N and 3 level s of P2o5 to 

apri co t plants and f ound t hat the treE growth in t enns of hei ght , 

spr ead , girth an d e xt ension grov.rth inc r eased significantly with 

increased level of N alon e or in combination with P . Ap plication 

of N has been observed to in c r ease t h e tree growth in peach t rees 

{Ritter, 1956; Degtyar and Krolik , 1972 ; Tawfi c et al . 1974) • In 

case of Sharbati cv . of peach., 120 g N per-year age of plant 

pr oduced the highest growth rate as compared t o t 'M:> lower levels 

(S harma and Sing h , 1980) . Kanwar an d Ni jjar (1983) working on 

Flordasun peach found that 1 . 50 kg o f N tree-1 produced 

si gni fi cantly hi gher trunk growth as compared \•d th t he lower doses 

of o .5 an d l .O kg · of N. In cr eased tree grov.Jt h i n plum v.ith N 

applicat i ons have beei reported by Guseva and Kiltchevskll (1934) , 

Davi.des cu et al. (1967), B~jwa and Mishra (1970) , Bhati a (19 82) 

and Khokhar ( 1984) . ~ 

2 .1.1. 2 . Foli a r urea spravs 

In r ecent years the practice of u r ea f ol i ar f ertil i zation 

have become an in c reasingly popul ar means o f r egulatin g the N 

e conomy of several fruit crops . The effici ent utilization o f 

f olia r applied urea by appl e i s well knov.n ( Blasberg, 1953 ; Vi!ll 

Dam , 1957 ; Pecznik, 1973; Kropp ood Ben, 1981: Yogaratn am , 1982) . 

Pnmus l eaves are r egarded as less ef fici ent in foliar absorpti on 
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than apple or citrus leaves (Jones and Steinaker, 1953; Embelton 

and Jones , 1974; Lee ce, 1978. Peach, plum and s our cherry trees 

responded poorly to foliar N applications as measured by leaf N 

level (Weir.berger et al. 1949; Bullock et al . 1952; Norton and 

Chil ders, 1954; Walker an d Fisher, 1955 ; Wlodek et al ., 1959 ; Leece 

and Kenworthy , 1972 ; Leece and 01.rou, 1977). On the oth er han d , 
~ 

Nortan and Childers (1954} r eported a SiC:Jlificant respons e in 

growt h obt ained from the urea sprays on peach Cfl d opin ed that 

p each c an absorb N ap plied as urea t o the foliage, b.Jt not so 

efficiently as in case of apple. In additi on, Tukey e t al . (1952) 

have s hovn that not only t he leaves but also the barl< of the 

peach t ree may activel y hydrolize urea though at compar ativel y 

a slow rat e . Rawat (1974} observed t hat tree gro ... .it.h of Sant a 

Rosa plum increas ed with increasedN supply through soil and fol i ar 

sprays of urea , bu t when the l eaf N r ai s e d very high, the gro~'fth 

de clin ed . He observed that leaf N contents of 2 . 49, 2 .58 and 

2 . 72 per cent were critical f o r shoot growth, leaf area and 

internodal length respectively. Similar bene ficial effects of N, 

in the form of soil and f oliar applied urea on t he tree growth of 

Santa Rosa plum have been reported by Badyal (1980) . 

The work of 01 Cl'ld ( 1960, 1963) has indicated th e pos s ibl e 

value of utilizing urea foliar s p rays as a N source when applied 

shortly before l eaf fall. The advantage of applying urea d.lrin g 

fall, compared vdth early in the grov..d.ng sgason is t hat mu ch ioore 

leaf surface i s present and N is not diverte d into unnecessary 

vegetative growth. nus may be very important for additional 

photosynthesis for root growth and early spring growth, as well as 

for depos.!. ti on into the woody parts of the tree for increased 

winter hardiness . Thus the full application of urea sprays, in 
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addi tion t o suppl ying the early sprin g N n eeds of the trees, may 

promot e the essential activities that would not occur or would o ccur 

at a lesser degree . However, the findings of Little et al. ( 1966) 

were not in accordanGe to that of Oland . They observed that 

trunk growth, flowering o r fruit set in apple was not s ignificantly 

influenced by the autumn s prays. The authors, howeve r, explain ed 

t hat they had used comparatively very less amount of urea in sprays 

and the experimen t al trees ot herwise h ad a reasonable N status. 

Titus ( 1972) was of the opinion that po.$ t ha!".rest urea sprays can 

supply N to th e ap ple trees . He obt ained increased shoot growth 

!.n Golden Delicious appl e with these sprays as compar ed to control . 

Shim et al . (1972) reported simi lar findings of incr eas ed tree 

growth with autumn urea spr ays in comparison t o soil applied 

u rea or no urea . However, Quast (1979) applied autumn urea spr ays 

of 5 per cent to Cox and 3 , 6 o r 9 per c.:nt to Red Boskoop apple 

cul ti vars an d observed that t he higher N reduced the number of 

flower buds as well as the l e n gth of 'two year old woo d. However , 

comparati ve dat a on the absorption rates of apricot leaves are . 

lacking . 

2 . 1 . 2 . Yield 

Adequat e amounts of N are r equired to obtain good yields 

o r llmi t crops . The soils of Himachal Pradesh are, in g en e ral, 

deficient in N. Therefore, proper f ertili ~ation of orchards \'Ii th 

nitrogenous mat eri al s i s essential for econ omic fruit yields. 

2 .1.2 . 1 . Soil N apelicati.on 

: hadha and Baj wa ( 1966) r eported on the basis of 4-year 

fi eld trial • that the frui t yi eld of New Cas tl e apricot, which 

was not affect ed durimg the first 3 years of the tzial. increased 
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signi fican t ly by all t he N cont ainin g treatments during the f ou rth 

year . Bajwa and Chadha (1968) compared t he effects of N, P and K 

individually and in combin ati ons in New Cas tl e apricot and obtained 

maximum 1 n c r eils es in yi el d wi th the combinati ons NPK , NK and NP • 

Bajwa and Mishra ( 1970} o bs erved t hat 450 g N t r e e- l was the 

most appropriat e dos e which gave the signi fi cant increas e in f ruit 

yield of N ew Castl e apricot as compar ed with oth e r treatments . 

Nijjar et al. (1972) obt ained significantly hi gher yields in Mew 

Cas tle aprl cot with NfK f e rti lizat ion in comparison to control and 

further r eported t hat appl i cation of P and/or K without N had no 

e ffect on fruit yield . Marlnov ( 1982 ) obt ain ed t he bes t yiel d in 

apricot cv . 1-\Jngarian by applying X)O , 160 and 200 k g h a-1of N , 

P2o5 and K2o r es pect i vely. ~ imil arly Chandel (1985) also obtai n ed 

marked yield r espons e f rom t he application of N f er tili zers alon e 

or :!.,n combinati on with P2o5 • In creased yiel d in peaches with N 

ferti l i z el.'$ have been repor t e d by vari ous workers (Wein ber ger, 

1949 ; Ritte r, 1956: Degt y a r and Krol i c , 1972 ; Krlvoru chko, 1979 ; 

Shanna and Si ngh , 1902). On t he o t her han d Rogers (1977) observed 

no eff ect of N appl i cation on the yi el d of GiC11t Elberta p each 

trees . Studi es of Gus eva an d Kiltchevskll ( 1934)1 Dav.1. descu e t al . 

( 1967 ) an d Bajwa an d Mishra (1970 ) have revealed t hat N f erti li zati on 

exe rt a great influence on t he plum yi eld , but Choh~ and Singh 

( 19 7 6) obs erved a s light response of plum cvs . Titron, Ladakhi, 

Zardal u , Alu bukhara and Sharbati to nitrogenous f ertilizers at 

25- 100 g N year- 1 age . Howe ve r , Ys t aas (1966) coul d not obtain 

significant inc r ease i n the yi el d of pl um with the ap plication o f N 

f erti lizl1rs . 

2 .1 .2 .2 . Foliar urea s prays 

S t on e fruits have been r eported to r esponJ poor! y to 
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foliar feedin~ of urea. Weinberger et al . ( 1949) demonstrat e d 

tha.t foli ar urea applications to peach t rees were practically 

ine'ff ecti ve . El-Bann a et al . ( 19 81) applied 1 t o 4 urea spr ays 

or ammonium sulphat e at 2 25- 900 g tree- 1 t o peach trees and 

o bs erved that urea had l itt le effect ·on yield even after 4 

spra ys whereas ammonium sulphate increased the yield considerabl y . 

Similar res ul t s were r eported in plum (White and Gle1n , 1967) , 

prune (Wlodek e t al . 1959) and Cherry (Walker an d Fisher, 19 55) . 

However, beneficial effects of s oil and f01i ar appli e d urea on 

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

Pre-fall sprays of urea have not been tried earli e r in 

s to:n e fruits t o study their influence on tree productivity. 

Ol an d ( 1963) demonstrated that yiel d increased upto 50 per cent 

i n ap ple with pre-fall sprays of urea when compared wit h g round 

treatment and October sprays wer e found t o be more effective than 

the September sprays . Olan d (1966) conf irmed t hat increased 

yield in apple could be obtain ed with 5 per cent urea sprays 

applied du ring autumn. 1Quast ( 1979) reported th at autu mn urea 

sprays increased the set due to prolon ged viability o f fl owers , 

but increased yi elds could be obtained when the trees we r e low 

in N . Delver ( 1966) and Shim et al. (1972) observed a maximur::l 

set of fruit in apple with autumn urea sprays, but maximum 

yield was recorded with soil ap plied N during sprin g . 

2 .1.3 . Fruit quality 

2 .1.3 . l . Soi l N applications 

Application of N fertilizers in fruit trees have been 

found to exert a cons iderabl e in f lu ence on the fruit si ?e and 

other quality attributes . Bajwa and Chadha (l968) demons t rat ed 
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that maximum fruit s ize in apricot cv . NeiN Cas tl e could be 

obtain ed by applying NP!< , while other quality attrl~tes vari ed 

greatly \.1Ji th di f f'erent trea tmmts . Ba jwa and Mis hra ( 1970) 

compared 4 l evels of N (150 , 300 , 450 and 6CXJ g tree- 1)and 

no t iced th3t 450 g N coul d produce the largest ap ricot fruits 

an d improved the quality . Nijjar et al . (1972) .al so conducted 

an N - rate experiment on New Cas tl e a pricot. They did n ot 

observe any significant influ'3n ce of N,P and K 0:-1 the fruit 

shape , t otal soluble solids and acid contents of the juice . 

Ho1Never , the aci:ii ty c.nd 1SS : acid r atio in the juice was 

increased with N appl i cation alone . No s ignificant differences 

in t erms of si z e , 155 , acidity and sugar contents wer e foun d with 

different levels of N in young apricot trees (Chandal , 1985) . 

Increased size in peach fruits with N applications has been 

r eported by Brov.o and Proebstin g ( 1962 ), Mowry ( 1963) a-id 

Sharma et al . (1979). However, Ballinger et al. (1963) and 

Schnei der and McClung ( 1957) did not find in c r eased fruit size 

in peaches by increasing the r at e o f N application. Ritter 

(1961) obs erved t hat gr adedl N and P applications increas ed the 

total soluble soli ds , but redu ced the flavour in Elberta peaches . 

Lett (1931) and Proebstin9 et al . (1957 ) r eported t he TSS in 

peaches to decrease with increased N level . Bajwa and Mis hra 

(1970) found NPK + FYM t o subs t antially i mprove t he quality of 

Sant a Ros a plum in comparis ,on to FYM alone. Bhutani et al . ( 1983) 

recorded incr eased frui t weight, acidity and soluble proteins 

an d dec;reasecl sugar content in Sant a .Ros a plum with increased N 

appli cat~ on • 
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2 . 1 . 3 . 2 . Foliar urea sprays 

The influen ce of foli ar urea sprays on the quality of 

stone fruits i s not well documented and info rmation pertaining 

to apricot fruits i s especially lacking . White and Glenn (1967) 

found the pos t blossom sprays of urea to be inef fective in 

improving the fruit si z e of Early Laxton plum. Rawat (1974) 

conducted a field tri al on San ta Rosa plum with 2 levels of N 

( 500 and 7 50 g tree- l) , applied t hrough soil alone or a part of 

it supplied through 3- 4 foliar sprays of O . !) or l per ci:nt urea, 

after petal fall . He observed t hat frui t quality det ,erl or at ed 

with increased N fertilization t hrou gh soi l o r foliage and 

demons trated t hat with ev exy 0 . 25 per cent rise in leaf N as a 

result of increased N supply, total s uga.r con t ent in the frui:t 

decreased by 0 ,7 per cent, sugar : acid ratio f ell by 0 .56 per 

cent and the acidity incr eased by 0 .25 per cent . Badyal (1980 ) 

however , observed t hat fruit s ize , TSS , &ugar and acid content 

of Santa Rosa plum i mproved significantly with raised N 

fertiliz ation through soil or foliage . A dos e of 4CO g N in the 

fonn of 3/4 soi l application and 1/4 foliar application has been 

recommended for plum and apricot in Himachal Pradesh for gettin g 

optimum tree produ ce of better quality ( Anonymous , 1984) . The 

effect o f late sprays of urea durin g pre- fal l stage on t he 

quality of horticultural crops has not been studied enough 

and no r eport is available pert aining to s tone fruits~ Ol and 

(1966) demonstrated that incr eased fruit s.ize in apple cvs . 

Graven~ tein and lors·tein could b e obtained with the autumn 

s~rays ~f 5 per cent urea. 
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2 .1 .4. Tree nut rient s t atus 

2 . 1 . 4 . 1 . Soi l N appl i ca t ions 

Evidences are avail abl e t o s ugges t t hat the nu t rient 

status of f ruit t ree i s g r eat ly i n flu enced by t he presence of 

various nutrients i n the s oil and N f erti lizers play a vi t al 

rol e . However, in case of apri cot, l iterat ure available i s 

quite s c anty . Albigo et al. ( 1966) stu di ed t he i n f lu enee o f 

g r aded levels o f N (0 .7, 1.7, 4.4 and 7. 7 l bs N t ree- 1 y ea r-1 ) 

on Roy al aprl co t an d observed t hat di ff er-en t N r at es p rodu c ed 

differen ces bo t h in t he l eaf an d f ruit N l evel s . Accurrrulati on 

cf N in t he fruit f lesh in cr eased s t eadi l y until maturity and 

wa£ f as t er '11.i.th in c r eased s oil N applicat ions . Chandel (1985) 

vJOrking on the nutrition of New Castl e a pricot observed that N 

applicat ions significantly increased t he leaf N , Ca , Mg and Fe 

status , while P a nd K de creas ed conside r ably . However , 

dif f eren ces i n case of leaf Zn an d Mn wer e not statis t i cally 

i n fluenced . Mos t of the ferti l iz er e-xperimen t s have shov11 t hat 

with an i n cr ease in the r at e of N f ertilizat ion , N and Mn 

concentration in the l e aves of s t one f rui ts i s i n creas ed (Ritt e r, 

1956 ; S t ojkovsk a et al., 1 972 ; Vi tanova , 1974 , Leece , 1976 ; 

Stoil ov and Vi t ano va , 1979 ; J angi c , 1979 ; Shanna and Singh , 1982; 

Khokhar , 1984 ). whil e P , K, Fe , Zn, Cu and B decreased (Rogers, 

l969 i L~ece and Barkus , 1974} . A pos i tive r elat ion bet ween 

r ate of N f ertili zation and l eaf N s t atus and a negat ive 

b etween N rat e an d l eaf K s tatu s was observed by S t embri dge 

et al . (.1.962) in D!Xig a:n peaches . Vi t anova (1981 ) observed t hat 

N ferti lization had direct in f luenc.e on the N level of plum 

s hoots an d branches . 
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2 . 1 .4.2 . Fol i a r urea s prays 

No info nnation r ega r ding the influence of f o lia r urea 

s pr ays on t h e tree nutrient status of apri co t is availabl e in t he 

lit er at ure . Ho wev er, information pertaining to different s t on e 

f rui t s , which 1 s als o scanty ., i s reviewed below. Weinber ger 

(19 49 ) did not fin d urea sprays of much avail in peaches and 

r eported th at if any amount of N was utilized by the peach leaves , 

1 t was in s uch a small quantity that did not show si911 ficant 

eff ects i n improvin g the fol i age N. Bulle>ck et al. ( 1952) 

however , demons t rat e d that leaf N of Elberta peach was maximum 

vJhen a part of N was applied to s oil and r emainder as urea sp r ays, 

ove r those received all the N e l t her as soil or f o liar N alone. 

Lee ce and Dirou (1970 ) s u gges t ed a combin at i on of soi l an d 

foliar N, as a mean to maximis e the tree N s t at us of pnin eS . 

Rawat ( 1974) obs erved that l eaf N increased s i gnificantly \•lith -

in ere as ed N r at e through soil or with fo liar urea s pra~ . He 

f urt her noticed t hat 500 g N in t he f orm of soil and a pa rt o f 

it t hrou gh 3- 4 s prays of l per cent urea , r esult ed in t he s i mi l ar 

tree N s tatus , as with 750 g N throu gh soil al on e . l.ea f P 

decreased with increased N fertiliza·tion, but a de crease in leaf 

Ca+Mg+K contents was associat ed with urea sprays. Fu rther, h e 

r eported that the nutri en t stat us of t he s hoot s remain ed 

un c han ged , except a sli ght decr ease in P with increased N 

f ertilization . Bady al ( 1980) noticed t hat t he leaf N , Ca , Mg , 

S , tin , Zn and Cu had a direct r elation wi. t h the N app lied, 

either t hrough soil or foliage, ht.It P , K, Fe and B contents 

dis pl aye d an invers e relation. Ludders and Bunemann (1970 ) 

obs erved that urea spr ays applied during August-September or 
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Oct ober-November r aised the mineral contents of Cox•s appl e 

trees , which did not receive urea in June-July. Differences 

wer e l arg.e in N, P a nd Ca and small in K and Mg . S him et al . 

(1972) ot:.cerved that senescing a ppl e leaves, in growth chambers 

absorbed 80 per cent of the appli ed urea within 4 8 hours . The 

effici ency of N utilization by 5 per cent urea s pr ay was 4 times 

as great as that of soil application and 5 spray:: of 4 per cen t 

urea in October result ed in marked increase in t he N cont en t s of 

overwintering parts . Shim et al . (1973) h ave s OOV\11 that during 

leaf s cnes cen ce , storage tiss ues from unsprayed trees increased 

1 . 5 fold in N , while in case of sprayed plants , it was 3 .0 fo l d . 

Similar observations in apple ~vi.th 10 per cent urea sprays during 

October were recorded by 0 ' Kennedy et al. ( 1975) . 

2 .1.5 . Phys ico-chemical properties of soil 

With the hi gh intensity cropping and heavy application 

of fertilizer , the n eed f or a~s essment of changes i n soil 

prope rties is bein g increasingly reali sed . Out o f N f ertiliz ers, 

anlmonium s ulphate (Aquino et a·l ., 1976; Sinha et al ., 1983) and 

ammonium phos phate (Aquino e t al ., 1976) have been observed to 

c ause a drastic reduction in soil pH as compared t o urea, 

whereas calcium nitrate and sodium nitrate proved in eff ecti ve . 

Bhatia (1982) demons trated t hat soil pH and electrical 

con ductivity of Santa Ros a orchard decreased with the application 

of N f ertilizer s and were noticed to be higher with increased 

soil depth . Similar reduction in the s oil pH an d electrical 

con du cti vi ty in the plum orchards \'Id. th increas ed N rates have 

been report ed by Badyal (1980) and Khckhar (1984) . However , 

Chand€:l ( 1985) did not find the pH level to be influenced with 
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increas ed N applications, though increas ed pH w1 th increased soil 

depth occurre d in ap ricot orchard. Or ganic carbon content on the 

othe r hand. have been reported to increase with increased N r a t es 

(Badyal , 1980, Bhatia, 1982 and Kho khar, 1984 ) and decreased with 

in cr<:.>.'}S ed soil de pth (Bhatia , 1982) • 

2 . 1 . 6 . Nutrient s tatus of soil 

N ferti l ize rs have t heir marked i nfluence o n t he 

availability of va:dou!i nutri ents in t he soi l . Vi t CW'lova ( 19 73} 

an d Chandel (1985) noticed t hat with incr~as ed N r ates , avail able 

N and K raised in the apricot orchard soil in di ff P.r en t s oil 

depths , while available P decreased with N ferti l ization . Bhati a 

(1982 ) observed t hat t he amount of N , K, Ca , Mg , Cu, Zn and ;.'.n 

increased i n plum orc ha r d wlth increas ed N application a nd 

decreas ed with increased soil de pt h . Avai lable P .;ri d Fe , on the 

other hand decreas ed with raised N rate and the s oil depth . Ther e 

1 s a good evidence t hat applied N r ai sed t he l eve ls of avail abl e 

and r eserve soil N (Balo et al . , 1982) . The decrease of soil K 

c ontent by N fertilization h as been reported by Cumings (1978) 

and Kepka et al . ( 1982) . Some decrease in soi l K might have 

r es ult e d + from NH4 replacing K on the exchange complex \'l.lth 

resultant leachin g of K. Khok har (1984) obs erved that available 

N: P, Mg , Fe and Zn increased whereils K , Ca and Cu contents 

decreased \vi.th increased N fertilization in plum orchard. 

Recontly , Bhan (1986} reported that N application increased the 

avail eble N and Mg stat us , but redJced K and Ca content in p lum 

orchard soil. 
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2 . l .'7. Soil microorganisms 

Microorganisms living i n the s urface soil horlz:one play 

a vital role both in ev alu ation of agriculturally us eful soil 

con dition and in stimulatin g the plant growth . Collective 

fluctu ations in s oil microorganisms followin g cha'lge in soi l 

envi ron ment or soil treat ment may have marked ef fec t on agri cultural 

productivi ty. Inf o:rmation on the effe-cts of N fertilizers on s oil 

microflora in orchard soi l i s lackin g . Applic ati on of NPK 

fertiliz ers increas ed the number of soil bact eria and t hei r 

activiti es (Prijmak and Suslova , 1958 ; Kos ha r et al ., 1 976 ) and 

cellul oytic bacteria and cellulos e decomposing activity in t he 

soil (Todorova , 1972) . 

Eiland ( 1980) s t udied the micro flGral count in t he s oils 

unmanured , manu r ed o r fertilized since 1893 . He obs erved· hig hest 

humus cont ent , ATP content and oxygen uptake in fertilized s oils, 

intennediate in manured soils and lowest in unmanured soils. 

Minenko (1981) o bs erved a general in crease in t he biological 

activity of soil by the application of fertilizers at normal rates . 

Venkat a Rao et al . (1972) studied t he effect of repeat ed heavy 

f e rtilization on the microbial pr operti es of the r ed soils of 

Mysor e and obs erved t hat in creased N gen e r al ly i nc r eased the 

bacterial aid fung~ l pcpul ation. Pavlenko (1975) demons trated 

that f ertilizer a pplications general ly stimulated t he f ungal 

development. However , long term applications of N, P and K 

(180 kg ha-
1 , each} on dark grey soils un d~r appl e crop , 

decreased the Trichodenna spp . and Mucorales. Rate of mineral 

f ertiliz~rs which stimulated microorganisms also enhanced t he 

apple produ ctivity. Bhutani and Bhatia ( 1984) observed that 

increas ea dos es of N had no effect on the bacterial population, 
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but stimulated the actinomycetes and fungi population in plum 

orchard . Khokhar (1984 ) also r e corded an i ncre:ase in th e 

microfloret . pa rticularly fungi an d actinomycetes by t he 

application of N en d K i n a plum orchard s oil. 

2 . ~ . Effect of 
r egul a t o :rs on 

2 . 2 . l . Nutri en ts 

Min eral nutrients have b een r eported to play a vital 

role in the chemic<d modification of ripentng and senescence of 

frui t.s . ThE? r e are num erous re ports of relations hi p between 

miner al composi tion of the fruits and their storage behaviour 
. 

involving a number of min e r al nutrients . 

2.2.1 .1 . Calcium 

The Ca concentration in the tissues of many f ruits 

including apri co t, i s well kno\\11 to be an impo rtan t det eriment of 

fruit quality . Many storage disorders and poor shelf life of 

fru its have been co r relat ed wit h inadequat e Ca nutrition. In 

general . low Ca concentration i n tissues s uch as t hose of fruits 

result from poor r edistribution within the plant, r at her than 

failure of Ca uptake by the plant (Bangerth , 1979 ; Hanger , 1979 , 

Mas on, 1979 : Hill , 1980) . 

Ca has been s hovA"I t o pr eserve cellular organis ation and 

at deficiency levels induce disintegration of the cytoplasmic 

membranes . I t is asso ci at ed wi th the pectic subs t ances in the 

middl.? la:mella and may prevent. disorders merely by strengthenin g 

the st:-:uct ural componen ts of the cell without alleviating the 

main cause of the cel l coll apse (Shear and Faust, 1975) . 

According t o Faust (1975) , Ca maint ains the prot ein s ynthesis in 
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the cells and protects the memb ranes from disintegration , which 

delays but does not prevent senescence . 

Abdalla a nd Childers ( 1963) report·ed t hat when Radhaven 

peach and s t anley prun es were treated with 90, 1 80 , 270 a nd 4CO 

p pm C3 , the f ruits were small er bu t mo r e firm in compar i s on to 

control . Mehta ( 1980) report ed that CaCl 2 ( 5CO pµn) t reat men t 

improved the fruit firmn ess of Sant a Fbs a plum, but its lower 

concentration {250 ppm) s li ght ly r educed t he fruit aci dity . 

Mishra ( 1983) reco rded the loss of f i nnness during storage to be 

lowes t with CaCl.2 treatment in Santa Rosa plum. Increased Ca 

i n the fruits has be en r epo rted t o result i n increas ed fi:rnness , 

s lower softenin g during s torage , increas ed asco r bic aci d content, 

hi gher acidity and improved yields in apples (Blank , 19 74; Mason 

et al . 1975 ; Hartman, 1983) . S achdeva (1985) found Cacl2 (1%) 

t o be quite effective in preventin g weight los s and softenin g 

of appl e fruits durin g s torage . 

There exi s t s an inverse r elation be tween r espiration and 

the f r uit Ca . Fruits high i n Ca , have a low res pi r at ion r at e 

and longer s torage life than does t he low Ca frui t ( Faust and 

Shear , 1972) . Faust ( 1975) has shown that Ca can overcome t he 

N induced res piration. Naqu ash (1986) observed t hat the rate 

of respiration .was slower in the CaC12 tre ated Red Delicious 

appl e frui ts and the climactric peak was achieved aft er 105 days 

in comparison to 60 days of sto rage under . con trol. 

Schumacher et al . (1981) reported tha t 3 or 6 spr ays of 

CaCl~ l li~ ) applied to Mai~ld apple trees , result ed in high (275 mg 

100-.lg dry weight). Ca content and a low K/Ca r atio in heal thy 
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fruits and the trend was revers ed in uns prayed frui ts • Neils en 

et al . (1985) f oun d t hat 4 , weekly s prays of 0 .75 and l .O per eent 

of cac12 , imrnediately prior. to harvest, s ignific antly in creas ed 

th e fruit Ca in Golden Deli.cious appl e . 

2 . l • .L ~~ . Pot assi1!!!l 

Inf onnation pertainin g to the infl uence of K appl:i cations 

on the development and storage behaviour o! apricot fruit i s 

particularly l a ckin g in th e literature. Grlf fin ( 1959 ) observe d 

increase in fruit bud formation, fruit s et, size , earlines s i n 

maturity and decrease in pe rcentage of soluble solids in peach 

f£u i ts tre ated ~.a th K. Lilleland e t al. (1962) report~d a marked 

enhancement of fruit size associated with an increas e in leaf K 

cf peach. Cumings ( 1965) observed that application of K was 

r elated with si 9nificant increas e in fruit wei ght and increased 

produ ction of pea ches. The treatment delayed mat urity b.lt 

impro ved the red colour of t he fruits. Increased fruit size i n 

plum with fol i ar applications of K was recorded by Yst aas (1966 ) . 

Mehta (1980) f ound KNo3 s pray, applied at pit-hardening s t age 

to be effective in improving the f ruit Size in Sant a Fbsa rlurn . 

Ras muss en (1966) reported that the fol i ar application of K had 

litt le effect on the storage quality of fruits . He o bs erved 

that fruit firmness lowered with i ncreased K level , while leaf 

an d f rui t K enhanced . There appears to be a r e l ati onshi p 1.>etwe~n 

N an d K. Stoilov and Marinov ( 19 79) observed truat high K 

applicutions increased th e accumulation of K in the developin g 

leaves o f apricot cv. Hun garian . They further r eported t hat 

i n crease d K reciuirenient during fruit e-n largement and ripening , 

reduces the l eaf K and high K supply reduces l eaf Ca and Mg, 
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thus affects the dis t ribution pattern . 

2 . 2 . l.3 . Ooron 

13eneficial results of spraying vari ous mino r elemen t s 

including 0 , i n enhancing the yield and quality of plum , have 

b een obs erved by Ras hchinska a nd Drobotii (1 972) . S tudi es 

indicate that B effect i s of s timulatin~ met abolic activity of 

parcnchyma cells of the leaf lamina (S hear and Faust, 1975) . 

Callan et al . (1978 ) also obser ved tha t pr e- o r pos t harves t 

appli cations of B increased t he fruit set of Ital i an prunes . 

Chopra et al . (1982) applied H3Bo3 t o the de veloping July 

Elb erta peach fruits and o bs erved an increase in s helf life of 

fruits by about 6 days over control with H3Bo3 (2%) . In cr eased 

size . finnness , s ugars and organic aci ds in mature fruits were 

a l so r e parted by the aut hors with 0 .15 to O . 2 0 per cent fi:3Bo 3 

spray . Mehta (1980 ) also re corded i n creased accumulation of 

s ugar in Santa Rosa plum fruits •Nhen fi:3Bo3 was s prayed at pit­

ha rde nin g s tage. Mishra ( 1983) observed that acid content and 

vitamin C declined during storage of S anta Ros a plum and fi:3Bo
3 

( 2%) + Cycocel ( 1000 ppn) recorded the highes t values f o r both . 

Belyaev and Chek an (1978 ) studied the beneficial eff ects 

of fo l iar nutrition on youn g pl um trees and foun d t hat spr aying 

with NPK+B stimulat ed the tree growth and the accumulation of 

nutri ent e l ements in t h.e leaves . B has b een shoW'l t o effect t h e 

Ca accumulati on in a pple fruits when appli_e d throu gh soil (Shear 

and Faus t, 1970) o r foliage (S hea r and Faust. 1.971) , an d has be.:-n 

r epa rtee.! t o help in reducin g the Ca related diso rders ( HEl\'/&Ston . 

1966) . 
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2 .2 .2 . Growth r egulat ors 

Groi:vth re9-1lators have a pronoun ced influence on t h e 

growth of different pl ant organs an d the accumulati on of org"10ic 

an d inorganic materials , and their mobility to different tiss ues 

are controlled by them . Hormonal directed transport i s important 

in the normal redistribution of the nutrients from various pl ant 

pa rts to the gr owing organs. 

2 • 2 . 2 . l • Al a .t: 

Consider abl e experimen tal eviderices have accumulated 

!:; hawin g that the matu r ation of vari ous f:rui t s can be retarded 

throu gh the use of SADH. Guelfat - Reich and Ben- Arie (1975) 

applied SADH to canino apricot at 2000 to 4COO ppm concentraticn 

at different s tages of f ruit developnent and noticed t hat SADH 

treat ed fru its were firmer with g r eater acid content and had 

5 lowe:::- softeni ng rate than the control . The authors opined t ha t 

SADH i s pr:ob~bly active soon af t e r its application at the 

hormon al level and its effect t he reafte r is expres s ed acco rding 

to s pecific respon s e of each speci e to the changed honnonal 

balance . Hricovsky and Kos o va (1980) found alar t o be ef i ective 

in improving the quali. ty of apricot and peach f:rui t s . P~ di ta 

( 1903) conducted a field tri al with Ne w Castle apricot an d f ound 

t hat the f:rui t weight, volume, pu l p : ston e r ati o , suga r and 

sugar : acid r atio impro ved consi derably with SADH applications­

during the pit-hardening s tage. Improved fruit quali ty .,,.d.th 

ala r ~pplications has been r eported in different ston e fruits 

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

Mehta , 1?80 ; Gorini et al . 1 982) . Chapl i n and Kenworthy (1970 ) 
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reported that fruits of cherry treated w1. th £ADH, p:rlor to 

harvest were not only firmer at picking, but also showed a 

slowC:!r softe~ing rate during storage also . 

Fruit respiration remained unaltered through SADH 

app lications i.n Windsor Sweet Cherry (Chaplin Gild Kenworthy , 197C) . 

Blanpied et al . ( 1967) opined that SADH delayed t he onset of 

respirat ory climactrtc , thrugh it did not affect the post­

climactric res piration rate. 

Pan di ta { 1983) noticed that the accumulation of P and 

Ca enhanced , whil e that of N, Mg , Mn and CJ remained unaffected in 

the apricot leaves wi t h SADH s prayed at pit-hardening stage. In 

case of fruits SAOH slightly depressed the N content, while that 

of P, K, Ca , Fe and Zn were improved wi t h its different 

concentrati ons . SADH has been reported to increase the Ca 

accumulation in apple fruits (Ludders, 1978} . Himelrick and 

Pollard (1977) noticed th at SADH r~duces the N con rcentrati on of 

apple fruits but no s igii fic~t differences were r ecorded in 

c as e of P • K • Mg , Fe , tin and Zn • Z1 k a et al • ( 19 83 ) f ound an 

increas ~ in Ca an d decrease in K contents of the apple shoots 

with alar sprays . 

2 .2 .2 .2 . Gibberell i c acid 

GA has been reported to improve the set, size, weight, 

shape 3nd stora<)e life of the fruits. Jackson (1968) found GA 

concentration in the frui ts to be related .with cell expansion, 

but not with cell division in different fruit tissueS and r eported 

that its application at pit-hardening stage increased the grovrth 

r ate of apr-lcot and peach fruits. The presence of GA may increase 
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the activi ty of a ti ssue to compet e for the met abolites . Sandhu 

et al . (19 70 ) ob&er ved best result~ in respect of fxuit retention , 

f ruit size, weiyht , volume and fl esh t hickness in New Castle 

a pricot, when s p rayed with GA (250 ppm) +2 , 4, 5- T (12 . 5 ppm) at 

pit-hardening s t age . S andhoo e t al . (1971) also r el ated th e 

in cr~ ased size in apricot. , resulting from GA and/o r 2 ,4,5-T to 

the gr eater cell s ize and n ot t he gr eater cell number. The 

a:Jthors a.l~o reported t hat increased fruit si z e due t o growth 

r e gulato r trea t ment i s limited t o fruit fl esh . v1hile pit size 

i !· not affect ed . GA has be en u s ed with varying succes s in 

impro vin g the f ruit s ize , weight , vo l ume , firmness and shelf 11 f e 

in differ ent s t on e fruits (Naubeller and Stosser, 1972; Nyhlen, 

19 76; Drake et al. 1978 an d Thakur, 1984) . 

Wierszyllov.iski and Bo·j a r (19 76) r eported t hat GA 

applications increase the N and P contents in sour cherry l eaves . 

Thakur (1984) f oun d that GA applications i mproved the leaf as 

well as fruit P and th e Mg level in leaves onl y, while t he other 

nutrien ts r emained unaltered in S anta ~sa plum. 

2 . 2 .2 . 3 . Mal ei c hydrazide 

Inhibitory action of MH has been r eported to be due t o 

i n hibition of cell divis ion , rather t ha-l cell enlargement . I t 

does not inhibit or compete with t he synthesi s of some simpl e 

metaboli t es or hormones and is fairly s elective in its action . 

Ok3s a and Crane ( 1963,) a pplied MH ( lOOb and 2CX)() µpm) 

to Royal apricot and July Elberta peach, ea,rl y in the May and 

noti ced tha t r: o shoo t growth occurred f o r a bout 5 weeks which 

s u gges t ed a possible diversion of food materials t o reorodu c.t ive 
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organs . Apricot f ruit s i ze was not al t ered by MH , but matu r ity 

occurred a week earl i er . CrCW"\e and Nelson (19 70) r elat e d the 

has t ening of frui t rnat uri t y , followi ng MH application in aprl c:o ts , 

with the MH i nduced seed abortion . Fruits in which t he seeds 

aborted early i n the season • grew l i ke t hose wi t h the s eeds , 

when the competition between f rui t growth and the veget at i ve 

growth was reduced t o a mini mum. The authors concluded t hat seed 

development Cf"ld i t s a t tendant hormone production do not detennin e 

t he pat tern of f rui t growth in aprico t . Suran yi (1975) r eported 

that MH ret arded t he f ruit ripening and extended t h e harves t 

season of apri cot by 3 t o 5 days . 



CHAPTI:.R III 



M ATERIALS -- ------- METHODS - - - - - --
The p4 es ent inves tigations were carried out at Fruit 

Research Statio n, Kandaghat and Fruit Nutrition Laboratory of 

the Dep artment o f Pomology and Fruit Technolog y, Dr. Y.S . Pa.tmar 

University of Ho rticul tu re and Fores t r y , Solan, during the years 

1981- 1984. The e xperimental orchard is situat ed midway between 

Sol ctt an d Sh.imla o n the National Highway- 22 , at an elevation of 

1500 m a bo ve mean s ea level . 21- yea.I'-old uniform New Castle 

aprico t trees , raised e n wild apricot rootstock , sp~ced 6 x 6 m 

in a sandy loCITl , were selected for the pres ent study. The soil 

status of the orchard, determined prior to laying out t he 

experiment is presented below in Table 1. 

Table 1 . Mechani cal end chemical characteristics of the 
experiment al orchar d soil 

Particulars 

A. Mechanical analysis 

Sand (%) 

Silt (%) 
Clay ( %) 

B. Chemical analysis 

pH 

Con t ent 

46 , 3 

29 . 7 
24 . 0 

7.6 

Electrical conducti- 0 . 27 
vi ty(m mhos/ cm) 

Organic carbon ( %) 2 .9 

Available N (ppm) 51 

Available P (ppm) 63 

Available K (ppm) 2~ 

Method used 

International pipette method 
(Piper, 1966) 

1:2.5 soil water suspension- glass 
electrode pH meter(Jackson,1967) 

l :2.5 soil wat er suspension­
S ystronic conductivity meter 
(Jackson, 1967 ) 

\val.J.ey cTid Black ' s rapid titration 
method (Piper, 1966 ) 

Alkaline permaigC'flate method 
(Subhiah and Asija,19 56) 

Olsen's method of extraction Yd th 
0 .5 M NaHCo at pH 8 . 5 and develop­
ment of col~ur by chloros tcnnous 
r educed molrbdophosphoric add(Olsai 
et al . 1954 

Ammonium acetate ( l N) extraction 
and determination on Perkin Elmer 
ajdtomic absorption spectrophotometer 
mbdel 2380) 
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The experimental trees were given uni form cultural, 

irri gation, insecticidal C11d fungicidal practices during t he 

cours e of inv~stigations . The de tail of the exp eriments condu cted 

i s given below: 

Exp erimen t l. Effect of s oil and f oliar aoplications of urea on 
tree productivity and nutriept ~ tatu s of New Castle 
apricot 

The experim ait was laid out under r a.n domis ed block 

design wi t h three levels of N viz . 200 , 400 and 600 g tree- 1 , 

and four modes of its application viz. soil applic ation alone o r 

supplern01ted with l , 2 or 3 foliar urea s prays. In al l there 

were 12 treatments r eplicated quadrately . The hal f dose of N was 

applied in th e first week of Febru a ry C11d the second half in t he 

s i=cond w.:ek of March. The F . Y .M. ( 40 kg tree- 1 ) and a bas al dose 

of P2o5 and K2o (250 and 600 g tree- 1 respectively) were appli ed 

alon gwi th the first half dose of N. Each spr ay con tained 5 litres 

of 1 per c ent urea ( biuret con t ent le:.s t han 0 . 03%). The f i rst 

spray was applied on 10 th of April, while the others f ollowed at 

f ort n ightly intervals. 

Experiment 2 . Ef feet of pl:"?- f all urea sprays on the tree 
productivity and nutrient status of New Cas t le 
apricot 

The experiment was laid out uncier ran domised block 

design with tv.o urea concentrations viz. 2 . 5 and 5 . 0 per cEnt 

and four spray dates viz. Sept ember 15 , 30, October 15 a"ld 30 

alongwi th a control (sprayed w1 th tap wate r) . In all there were 

nine treatments r eplicate d quadrat ely. Each experimental tree was 

f ertili zed ..,,ith N (400 9 tree-1 ), P2o5 and K2o ( 250 a&d 600 g 

tree- 1, respectively) alongv.d.th F~ {40 kg tree- 1 ) , as given 
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under experiment l. 

The experiment comprised of 19 t reatments viz: 

l . H3so3 (0 . 2%) 

2 . CaCl2 (0. 5%) 

3 . KN03 (0 . 5%) 

4 • GA ( 50 ppm) 

5 . MH ( 1000 ppm) 

6 . SADH (lCOO ppm) 

7 . H
3

Bo
3 

+GA 

8 . H
3

Bo3 +SADH 

9 . CaC12 +GA 

10 . 

11 . 

12 . 

13. 

14 . 

15 . 

16 . 

17 . 

10 . 

CaC12 + MH 

KN03 + MH 

KN0 3 
+ SADH 

H3so3 + CaC12 + GA 

H3B03 + SADH + GA 

CaC12 + GA + MH 

CaC12 + KN0 3 + MH 

KN03 + MH + SADH 

KN0 3 
+GA + SADH 

19 . Control 

E.ach treat ment Vias appliAd as a pre-ha rvest spray o f 

5 litre sol ution on an individual tree at the onset of pit­

hardening stage . The fruits were harvested at appropriate matuti 1.y , 

when the fruits attained colour but were still firm, packed in the 
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wooden boxes of s tanda rd si ze (46 . 5 x 16.5 x 16.5 cm), and 

stored at o0 c for o, 10, 20 an d 30 days. The trial was r eplicated 

thrl ce un der randomised block desi91 . 

The proc edu res adopted for t he s tudy are detailed below: 

3 . 1 . Tree productivity 

3 . L. l. Trunk girth: 

The trunk circumference was measured with meas urin g t ape 

30 cm above the groun d level in the l ast week of October durin g 

1982 und 1983 . The results were expr essed as pe:i:" cent increase in 

givth over the previous year. 

3 . 1 . 2. S hoot growth: 

25 shoots of the current season growth were randomly 

select ed all over the tree periphe ry and their growth was 

measured during the last week of Oct ober 1982 and 1983. The 

res ult s were expressed as their mean value . 

3 .1. 3 . Fruit set: 

300 flower buds were marked around the tree periphery 

at the pink bJd stage. Fruit set was recorded af t e r 15 days of 

full bloom and expressed as per cent fruit set . 

3 . 1.4. Fn.1it r etention: 

200 fn>its were tagged on di fferent branches , aroun d 

the tree after the fruit s et, the total number r e tained till 

harves t was recorded and the results expressed as per cent f rui t 

retention. 

3 .1. 5 . Yield: 

The crop loads removed from the tree-s during each 
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harvestin g season of 1981 to 1984, were recorded and e xpressed 

-1 as yield in kg tree • 

3 .2. Chloroohyl l con t ents and amin o-ni trogen in l e aves 

3 . 2 .1 . Chlorophyll contents: 

Leaves from all over the tree periphery were collected 

durln g first week of June , from middle pos iti on of the fresh 

growth, chopped into small pi eces and mixed to make a 

homogenous mi xture . l g of mixture was ground v,1. t h O. l g o f 

N ~Co3 in a pestle mortar with 80 p er Ca'lt acet one. The 

extract was filtered t hrough Whatman No .42 filt er pap er. The 

residue was again reground and the pro cedu r e r ep e a t ed twi ce . 

All these operations were carried out in d ar k l i ght . The fin al 

volume o f the extract was made to 25 ml with acetone (80%) and 

the abSorbance was recorded at 645 and 663 nm on S pectronic 20 

colorimet er . The contents of chlorophyll a and b were 

calculated by the fo llowing fonnulae (Mahadev an and Sridhar, 

1982) . 

Chlorophyll a= 12.7 A 663 - 2 .69 A 645 . 

Chlorophyll b = 22 . 9 A 545 - 4. 68 A 663 . 

Total chlorophyll = 8 . 0'2 A 663 ·+ 20 . 2 A 645 . 

3 . 2 .2 . Amino-nitrogen : 

Ninhydrin rrethod of Moore and Stein (1949) was 

employ ed to es.ti mate the amin o-ni trogEfl in the 1 eaves . The 

deta~. ls of the procedure are gi vai below: 

Reagents : 

l . Citrate buff er (pH 5 . 0): 

0.2 M solution of the buff er was prepared from 21 g 
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citric acid dis solved in 200 ml of l N NaOH . The volume 

was made to 5CO ml . 

II . Ninhydrl.n reagent: 

To sec ml of ci trate buffer at pH 5.o. o.a g of 

hydrat ed.s t annous chloride was added «ld diss-olved. The 

solution was mixed with 20 g ninhydrln diss olved in 500 ml of 

methyl c ellosol ve. Fresh r eagai t was prepar ed f o r each 

det ennin ation. 

II I . Dilu cnt soll,Jtion: 

Equal volume of water and n-propan.ol was mixed and 

stored . 

Method: 

To l ml o f alcohol i c extr act of the leaf sauple 

(collected during first week of June from the middle pos ition 

of the fresh gro1i1.rth and dried), l ml of ninhydrin reagE!'lt 

was added . The mixture was thoroughly shaken Cl'ld heated for 

20 minutes on a hot water bath, 5 ml of the diluent solution 

was added to the cooled mixture Cl'ld shaken for one mi nute . The 

intensity of the colour was read on Spectroni c 20 colorimet er 

at 475 nm . The amino nitrogen was calculat ed from the 

s tan dard curve prepared from glutanic acid as r eference . The 

r esults thus obtained were expressed as pe r cen t of dry weight 

of leaves . 

3 . 3 . Phvsico-cheqiical fruit analvs i s 

20 fruits , representing each s anple were selected 

random~y from all aroun d the tree at the time of harvest and 

subjected to th e following physico-chemical analysis. 
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J . 3 .1. Fruit weight : 

The wei ght of t he f ruit was t aken on el ectrical top 

pan bal ance and the r esul t s were e xpr ess ed as weight i n g fruit- 1 . 

3 . 3 .2 . Fruit firmness : 

The f innnes s of the f ruits was meas u r ed with th e help 

of Effi gi FT 011 penetr ometer (pl unger d.icrnet e r : 7 mm) , on bot h 

the ch eeks of i ndividual frui t CW'ld e xp r essed as r.g . 

3 .3 . 3 . Total soluble s ol i ds (TS5 ) : 

The TSS was det ennin ed with Exm a hand r efractomet e r 

( 0-32° brix) an d exp ressed as per cE!'lt of f resh wei ght of t he 

j uice . 

3 . 3 . 4 . Ti trat able acidity: 

2 5 g of t he fn1it pulp was t horoughly mi xed with 

disti l l ed water in a warln g blender and volume made t o 250 ml . 

i he s oluti on was f il t e r ed throu gh What man No . 1 f il t er paper . 

25 ml of this solution was titrat ed agains t N/ 10 N aOH using 

phenolphthal ei n as i n di cato r . Total titrat able acidi t y was 

calculat e d i n t erms of mali c aci d on t he bas i s of 1 ml N/ 10 

NaOH e qui valent t o o. CXJ67 g an hydrous malic a cid . The r esul t s 

were e xpr es s eJ as per c m t ti trat abl e acidity on pulp wei ght 

b asis . 

3 . 3 . 5 . Pulp pH: 

The pH of fruit pulp was detennin ed by E1 top digi t al pH 

met er aft er standar dising it wit h buf fer solution of 4 . 0 ,pH. 

3 . 3.6 . Soluble prot ei n: 

The sol ubl e protei n was estimated as p er method su ggested 

by Lowery ( 1951 ) . Fruit pulp ( 2 9) wa.s macerat e d in 10 ml of O. lM 
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pr.os p hat e buffer (pH 6 . 4 ) in an i ce col d p estl e mo r tar. The 

extract was th~~ pass ed t hrough a double laye r chees e cl o t h 

an d c entri f u ged at 500) rpm for 30 minut es at 4° C. To l ml of 

t he pro t ein extract , 5 ml of th e alkaline s ol ut i on was added , 

which was pr epar ed f r es hl y by mi xin g 50 ml of s tock alkalin e 

carbon at e soluti on (20% N ~Co 3 in C . l N NcOH) an d l ml of copper 

s ulphat e s odium potassium t artar at e solut ion ( O. C6% CuSo4 , 2 820 
in l per cent KNaC4 H4o6 , 4~0 ) . Aft er t horough mi xing , 

it was al l owed to s t an d fo r 10 minutes .:t room t enper at ur e . 

Then 0 . 5 ml of Folin - Ci ocalt eau reag01t was added r api dly ~·.ti. th 

i mm edi at e mi xing . Aft er 30 minut es , t he opt i c al density of t he 

r esul t ant blue col ou red sol ut i on was recorded at 750 nm us ing 

s pe ctroni c 20 colo rimet er . The amou n t o f prot ei n was calculat ed 

from th e s t andar d curve pr epar ed f rom boui n e s e rum albumi.n 

(BS A) as a r eference protein . 

3 . 3 . 7. Frui t r es pi r at i on : 

The qu an t itative measurement of the r ate of f .ruit 

r espirat i on was don e by t he gas flow method o f Meyer et al . 

( 1 966 ) . 

Pi petted 25 ml of 0 . 1 N Ba(OH)2 i nt o t he absorpti on 

fl as k . Aft er pl aci n g 3Q) g apri cot f niits on t he respiration 

Chamber, all the conn ection s wer e checked fo r air tightn ess 

a nd then the apparat us was put o n f o r on e hour. Th er e after, 

4-6 dropS of phenolphthal ein i ndicat or were added t o the 

a bs orpti on fl as k and tit r at ed agai ns t O. l N I-Cl . A blank with 

all t h e reagent s was al s o run and t i t rat ed agains t O. l N HCl . 
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The respiration r ate was wor ked out as mg 002 
li berated hour- l kg- l of fresh fruit~ 1,11.i.th the f ollowin g equation: 

C(i.2 liberated (mg) = V x N x 20 where ; 

3 . 4. Nu·~ri !:'nt estimation 

V = difference between blank and 
experimen t al t i t ration (ml) 

N =Normality of HCl used for titration 

3.4 . l . Col lection and p.rep arction of leaf, shoot and fi:uit s amples : 

Le af samples were col lected from t he middle o f the 

t e r:min a1 s mots on the periphery of the tree as recommended by 

Kenv.orthy ( 1964) , ru ring the first week of July, 1982 and 1983 . 

2 5 current shoot gro wths we r e sampled around each tree, a.iring 

the l as t week of O.ctober, 1982 and 1983. In c ase of fruits 

f r es h samples were collected at the tirne of harvest . Cleaning, 

dryi n g , grinding cr1 d storage of samples wer e carried out as per 

pro cedu r e s ugges t ed by Chapman (1964) . 

3 .4.2 . Digestion of the plant material! 

Well g roun d samples o f knov.o wei·ght of leaf , shoot a n d 

f:ruit were digested for N estimation using concentrated 82_So4 
an d diges ti on catalyst as described by Jackson ( 1967) . 

Separat e diges tion f o r other nutri en t el enents was done in 

di - acid mixture (A .R. gr ade con e . HNo3 and HClo4 in the r cit io 

of 4 : l) t akin g all the precautions as sugges t ed by Piper ( 1966) . 

Total N was es t imated wi. th the help of Techni con auto­

an al ys er. Total p was det ennined by Vanadomolybdo phosphon c 

yellow colour method (Jackson, 1967). Total K, Ca , Mg. Fe , Cu, 

Zn and f.h'l were es timated on Perkin Elme r at omic absorption 

Spe.ctrophotometer model 2380. 
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3 . 5 . Soil an alysis 

3 . 5 . l . Collection and pr eparation of soil samples : 

Soi l ~ ampl es r epr es enting 0-15 , 15- 30 and 30-60 cm dep t h 

wer e collected wi t h the help of screw type auger , from f our 

s ites of each experimental tree bas in in secon d week of Augus t 

du rin g 1982 and 198 3 . Thes e wer e dried in Shade , gr ound, s i eved 

throu gh 2 mm plastic sieve end stored in cloth b ags . The soil 

an alys i s f o r various characters viz. pH, electrical concl.Jcti Vity , 

organic ca rbon , avail abl e N. P and K wer e deter.mined as per 

methods given in Table l . 

3 . 5 . 2 ~ Exchangeabl e Ca and Mg con t ents of soil were extracted 

with 1 N ammonium acetate solution an d then estimat ed on Perkin 

Elmer atomi c absorption spectrophotomet er model 2380. 

3 . 5 . 3 : Available Fe, Cu, Zn Cl'ld Mn were extracted with UfPA 

(diethylene triarnine penta ace.tic acid) solution, containin g 

DTPA , 0 . 005 M, CaC12 0 . 01 M and triethanol amin e 0 . 01 M 

buffer ed at 7.3 pH {Lindsay an d Norvell, 1969) . The DTPA 

extractable micronutrients were analysed on Perkin Elmer atomi c 

absorpti on Spect ro photometer Mode l 2 380. 

3 . 5 . 4 . Microbial s tudies : 

Microbial studi es wer e conduct ed during 19 8 3 and 1984 

on the plots where different rates of N were ap plied through 

s oil. Six ran dom samples were drawn from 0 - 15 cm depth, from 

the drip ar ea of each tree at fortni ghtly i".'terval upto 75 days 

of N ap plication. These were then mixed t~ughly and such a 

composite sample was air dried, screened (20 mesh) and analysed 

for mi cro bi al s t atus. Population counts on bacteria. actinomycetes 
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Jr1cl fun c3i wer~ made by dilution plate techni que employin g soil 

extrac t ~g ar medium , ken knight agar medium and Martin ' s rose 

! , r. <1.:iJ aq.:i r medium respectively as sugqe5ted by Ran1;e1swamy 

(1'•66) . 

3 . c . S t d ti ~ ti cal an al ys i~ : 

Ol;SL'tvations recorded in the study we r e subjected to 

:.:, t ~iti ~ ti c:a1 onaly!.is. by the mi::thod described by Cochran and Cox 

l 1963) . Levels o f s ignifican ce used for 1 F' and 1 t • •11ere 

cc.mpared at p == 0 . 0 5 . Wherever error variances wP.~r:: found to :::f! 

homc.g enotJS , the data were pooled ·Ni th a view t o arriving at 

v.llid conclusi on ~ . 



CAAPTER-I V 



EXPERIMENTAL --- ---- -----

4 .1. Effect of soil and f olia r applicaticn.s o f urea on tree 
.Q.Toduct i vity an d nut:d ent s tatus of New Cas t le apricot 

Pooled dat a pertainin g t o the influence of different 

rattJ s of nitrogen aid foli ar spr~ys on the tree growth an d 

yield a r e pr esen t ed in T-3ble 2 and t he year wise da ta appears 

in Fi g . l and app~dix l res pectively . 

4 . 1 . l. Tree produ ctivity 

4.1 . l . 1. Trunk qirth 

A pe.rusa1 of data givE'O in Table 2 and Fi g . l indicat~ 

that with each increment of the N dose , the percentage of tmnk 

girth increas ed Sig'\ificantly end was maximum (5 . 1%) with the 

highest dose of N . Similarly increased number of foliar s p rays 

r esulted in i ·ncreased trunk gr ov/th and was maximum with t • . .,io 

f oli a r sprays and further increase in the number of sprays 

did not influence it significantly . A study of interactions 

between the N revel s and the modes of ap plication reveal that 

the maximum increase in tnmk girt h (5 . 3%) could be obtained 

when 600 g N was s oil applied supplemented with t v..o o r t hree 

foliar urea sprays. 

4 .1.1 .2 . Shoot growth: 

A direct relati ons hip was obsetved between N rat~ and 

shoot growth . The highest shoot growth was observed in trees 

receiving 600 g N. Foliar sprays of urea also enhanced the 

&hoot growth. Maximum shoot growth was observed with three 

sprays , though no significant difference occuned between tv.o 

and three s prays. Interaction effects due to N levels and t hei r 
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TaLl e 2 . Effect ?f soi l an d foli ar applications of urea on the tree 
prc1ducti v:i 1.y o: apricot cv . New Cattle (pooled mean for 2 
years ---

Tn-.:.tm"'nt Annual veaetative orowth 
Trunk girth Shoot growth Yield* 
(% increase) (cm) ( 1':9 tree- 1 ) 

------ -1) 
N do&e ( g t:rE>e ---
20(1 ( 1'1 l ) 4.8 6 . 4 47.3 
4(>( ) (N2 ) 5 . 0 6 . 8 57 . l 
0 ( 1(1 (N 3 ) 5 , 1 1 .e 58 . :. 

L .!.... • D. ( p : 0.05 ) 0 . 1 0 . 3 5.3 

Mo de of a..Q.Qli c a tJ.gn. 

Soil (Ml) 4 . 8 6.4 48,0 

5oil + 1 spray (Mi) 4 . 9 6.7 52 . 6 

Soil + 2 sprays(M3 ) 5.1 7 .4 58 . 0 

S oU + 3 sprays(M4 ) 5 . 0 7 . '::; 58 . c 

L ,S .D. (p = 0 . 05) 0 . 1 0 . 4 6 . 0 

N dose x Mode 

Nl Ml 4 .7 5 . 8 42 .9 

Nl r>'2 4.8 6 .2 45 . 7 

Nl w.3 5 . 0 6 . 7 50 . 3 

Ml M4 4 . 7 6 .e 50 . 3 

N2 Ml 4 .e 6 . 3 49 . 6 

N2 ~ 4 .B 6 . 5 54 . 7 

l-J2 M3 5 . 1 7 .0 61 . 3 

1~2 M4 5 . 1 7 .5 63 . 0 

N3 Ml 4 .9 7 .1 51 . 7 

N3 M2 5 . 0 7 .4 57 . 3 

N3 M3 5 . 3 8 . 4 62 .4 

N3 M4 
5 ':\ 8 . 3 62 .4 • .J 

L .S • D. (p = 0.05} 0 .2 N .S . N .S . 

• Pooled mean for LI y ears 
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modes of applicati on were found t o be non- significant. 

4. l .1 . 3 . Yi el-d 

The highes t yield (58 .5 ~ tree-1 ) was obtain ed from 

th e the trees fertili s ed 1rJith 6CO g N which was at par \v:i.th 

400 g , but s up erior to that of 20 0 g N . Similarl y foliar 

spr ays o,f urea were found t o be effective in i mprovin g the fruit 

yi e ld. . Maximum yi eld was obs erved wl th three foliar s prays , 

t hou gh it did not differ st atistically from t wo s p rays . but 

was sup erior to !:.oil ap plication alone or when sup plemented 

w1 th a single urea s p ray. Interact ion due t o diff erent N rates 

and modes of application was f oun d to be non- Si<;J'lifi cen t . 

4 . 1 . 2 , Chlgro~h¥11 and amino- oitrooen i n leayes 

Pool ed data pertaining to the influence of soil an d 

f olia r appl i c ations of urea on the chlorophyll contents an d the 

amino- nitrogen l evel are p res ented in Table 3 and the year \-dse 

dat a exists in Ap pendix 2 . 

4 .1.2 . l . Total chlorophyll: 

The highes t dos e of 600 g N resulted in maximum 

chlorophyll content in leaves which was superior to the two 

lo.wer doses . Simila rly each urea s pr ay i ncreas ed the t otal 

chlorophyl l and the maximum numbe r of sprays had the greates t 

in fluenc e , thou gh it was at par with t wo foliar sprays . 

Interaction due to N rates and the number of spr ays was 

obs erved t o be n on- significant . 

4 . 1.2 .2 . Chlorophyl l • a• : 

Chlorophyll ' a' i ncreased i n the foliage with increas ed 



e&HtE'HEE 1ri N6'WIC5StJ U lipr:LCOt l011Vctr.. t (Sorl1-6a mc":' i..tn l'"ar~ -y-C-cir.t l 

Treatment 

- 1) N dose ( g tree 

200 (N l) 
400 (N2 ) 
600 (N

3
) 

L.S . O. (p = 0 . 05) 

Mode of applicati on 

Soil (Ml) 

Soil + l spray Ufi:2) 
Soil + 2 sprays (M

3
) 

Soi l + 3 spr ays (M4 ) 

i. .S . O. (p = 0 . 05) 

N dose ic mode 

Nl Ml 
Nl Mi 
Nl M3 
Nl M4 
N2 Ml 

N2 ft2 
N2 M3 

N2 M4 

N3 Ml 
N 3 f,1.i 
N3 M3 

N3 M4 

L.S . O, (p = O. C5) 

Total chlo ro p hyll 
- 1 ) (mg g fresh wt . 

34 .2 
36 .1 
38 .9 

2 . 5 

34 .4 

35 . 7 

36 . 7 

38 . 7 

2 .9 

32 , 2 

3J . 7 

34 . 5 
36 . 4 
34 . 5 

35 . 3 
36 . 3 
36 . l 
36 . 7 

36 . 0 
39 . 4 
41 .5 

M . !:.o • 

Chlorophyll ' a • Chl orophyll • b • 

(mg g- 1f r es l1 wt. ) ( mg g- 1 fresh \'/t . ) 

17 .9 

19 . 0 
2C . 4 

1 . 7 

i e . 9 

18 .8 
19 . l 
1 9 . 7 

N .S . 

17 . 3 
1 7 . 7 

17 . 3 
19 . 3 

19 . 3 
l e . a 
19 . 3 
1 0 . 8 

20 . l 
2(' .c 
2(" . 6 

21 . 0 

M .:. • 

16 . 3 
17 .C 
18 .6 

1 . 1 

15 . 6 

.16 . 9 

17 . 7 
1 9 . l 

1 . 3 

14 .9 
16 .o 
17 . 2 
17 , l 

15 . 2 

16 .6 
17 . 0 

19 . 4 

16 .6 
lfJ .o 
1£ . 8 

2C . 7 

t l . ~ . 

Amino ni trc.q• n 

( ,., dry ·. It . ) 

1 . 3 
1 .6 
1 .7 

0 . 1 

1 . 3 

1 .5 
1 . 7 

l.6 

0 . 1 

1 . 3 

1 .5 

1 .5 
1 . 2 

1 . 3 

1.6 
1 . 7 

1.8 

1 . 4 

1 . 7 

1 . 8 

1.9 

r .2 
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dose ofN , though the higher doses of 4CO and 600 gN r emained 

at par. Different modes o f application d1 d n ot s r.ow thei r 

in di "i duality. The i nteraction effects were also found t o be 

non- s i gni f i c ant . 

4.1.2 . 3 . Chlorophyll • b •: 

The appl i cation of N r aised the chlorophyl l ' b' i n the 

leaves and maximum level o f l B. 6 mg g-l was estimat ed wi t h t he 

hi ghest dose . Similarly each spray enhanced .its quantity and 

was fo un d t o be maximum with thr ee f o l i ar sprays . I n t e r acti on 
W~YC:.. 

effects .. howeve r , foun d t o be ncn- si gn i ficant . 

4 . 1 . 2 . 4 . Amino- nitrog Eri : 

As w1. th chlorophyll , the per cen t age of amino N i n fol i age 

enhanced siglificantly with each increment of N r ate . Si milarl y 

f oliar sprays of urea upto tw::> in number r aised 1 ts level 

considerc.bly, whil e the third spray did not differ stati stically 

from the second on e . The inter c:iction was f oun d to be Sig1i f i c_ant 

an d t he ma ximum percErataga of anino- N obtained with 6CO g N 

coupled w!. th three f oliar spr ays . 

Pooled dat a pert aini n g to the ef fec t of N f ertilization 

on the quality o f aprl <D t fruits are present ed in Table 4 and 

the year wise dat a i n Appendix 3 . 

4 .1. 3 . l . Fruit fi rrm es s : 

Fruit: f i nmes s i n creased si91ificant ly with N 

appli cations tt:.rough soil or foliage. The highes t dos e was 

mos t ef fecti ve in Erahancin g the fruit f inm ess in comp arlson 



Troat men t Frui"& finnness \'/cl. yht T. t. . ~ . Aci<.Ji t y Pulp pH• :...o llJI l ..i 1 r-ct• 1.n• 
(Jg) ( g) ( ~) ( Y,) (m\l <J :....1 ) 

N dose ( g t ree - l) 

200 (N1 ) 6 . 0 18 . 0 1 3 .5 0 . 63 3 .9 4 . 5 
400 {N2 ) 6 . 1 18 . 4 1 3 . 9 0 . 71 3 .9 6 .0 
6C:O (N3) 6 . 3 19 . 5 14 .8 (1. 74 3 .8 4 .8 

L,S , D. (p = 0 . 05) r .2 O. B 0 . 4 0.oe I l • !::. • C.5 
W~de of ~QQlication 

Soi l ( i• ) 5 . 9 17.7 13 .2 0 , 61 3 .9 4 .5 
1 

S~i l +l spr ay (M-~) 6 . 1 18 . li 14.0 C.67 3 .9 4 .8 
Soi l +2 sprays(M

3
) 6 .3 13 .9 14 . 4 o.72 3 .S 5 .4 

Soi l +3 sprays( M
4

) 6 . 3 19. 6 14 . 7 c . 78 3 .8 5 .9 

L .S . o. ( p = 0 ,05) 0 . 3 i .o c . t, 0 .10 i'l -~ • o.6 
N dose x !!lQ de 

Nl M1 5 . 7 17 .0 1 3 . 0 0 . 57 3 .9 4 .1 

Nl M2 . 5 .9 17 . 8 1 3 .4 0 .62 3 ,9 4 .1 

Nl M3 6 .1 10 .2 13 . B 0.64 3 .9 4 . 7 

Nl M4 6 . 2 l C .9 13 .9 C- . 68 3 . (i 5 . 3 

N2 Ml 5 . 9 17 .7 l J . (, 0 . 63 3 .9 5 . C 

N2 l-2 6 . 1 L .. . 3 13 .9 C. 66 3 .9 5 .6 

t!2 M3 6 . 3 16 .6 14 . 4 0 . 73 .1 .B 6 . 3 
1~2 M4 6 . 2 19 . l 14 . 4 () . 87 3 .3 7 . 3 

N3 Ml 6 . 0 l B. 3 1 3 . 7 C.64 3 . 9 4 . 4 
• 

N3 ~ 6 . 3 19 . C 14 . 7 (. . 72 3 . ._ 4 . 0 

N3 M3 6 . 4 2( , 0 15 . 1 O. BC J .n 5 . 1 
1'3 M4 6 . r: 2n . 11 l S . C 0 . 79 3 . ' 5 .1 

L ,S • D. ( p = 0 . 05 ) N .b • ii .:. . N .:.., • ii ·- . ' ; f · - • ~1 -~ • 

• roolr:rl m••an fnr :• •1e.1c-:. 



Lt) r · t of l:.Nn dc.1t.e~ . Two or three> :-.rra·{~· did not differ 

.1i:: ll'1 tt1~rn'-<? lvc'- , l..ut impro ved th~ ~irmncss ·11hen c:>~p:.red .-.-:.":.:1 

l-lt·_ ···il .lf1! 1l.lr.;itirn ,:i)r,n, .. . In:.er:ict.:on effects d~? to i:k.!':c~ 

in improvin<) the fruit firmn<..:.ss . 

4 . 1 . 3 . 2 . Fruit wei ght : 

6CO g N was most effective in p roducing the heaviest 

fruits (19 . 58 g) and the lower two doses remained at par wi-.:.h 

each otlH?r . Foliar urea applications also in ere as ed "the fruit 

wei g ht and was maximum with three sprays though it did not 

differ statis.tically from that of two sprays . In t eract:..on 

between doses and modes remained non-significant . 

4 . 1 . 3 . 3 . Totul soluble solids : 

N arpl i ca ti on greatly in flu er. ced the :.o -:al soluble 

!.l)]idr. in t l c fruit~ and th~ eff~ct:i were rr.:::ire ?ronounc~d ·: .. -.'=<t 

~.up i 'l t:?mt.,ntcd with folior ur f:a sprJy!. . Each incre:nen": in tne :! 

de.:? st:imul.J t ·~d the rss. perc•~ntase !:ignificantly , m.J:d . .-r:J~ ::e:..~'J 

L4 . 8 with tn~ high0~t dose . Similarly , fcliar ar: l:..cati~n: 3:.~o 

incr.:o·.- ed the 'P.JS anr:l it wus maximum with three spr<iys ·::!1ic:i 

,•:..i . Jt p..i:- \>1th,., sprays . Inti=:-action due to doses and mod=:. c: 

Jf ! lic.Jtion w.,:, ob$erved to be non- Si')nifican": . 

4 . 1 . 3 . ..1 . Titr1i -Jble acidity: 

Ti t 1 .it3bl e acid con tent of the fruits incr~.3s ed ·::i --c:i ~: 

ol:· ! 1 i ca ti on !> . The maximum acid content ( O. 74~) \\1<3S obs erved 

wit.h 600 9 M which was at par with 400 g N. Supplemen~ed u:-ea 

spr.:.1ys al:.o enhanc'?d the acid level . b.Jt the ef=ect of ti.Yo or 

thri?e s pro3ys rt?mained at par. The interacti on was foun d tc !:>e 



non-s i gni f 1 cant. 

4 .1. 3 . 5 . Pulp pH: 
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The p H of pulp di d not al t er s i gnifi c antl y as a r esul t 

of different N r at es or i ts mo des of appli c ation . 

4 . l . 3 . 6 . Solubl e protein : 

The highest sol uble protein con t ent was re cor ded at 

400 g N in compa ri s on t o 200 and 600 g N whi ch wer e at pa r. 

Foliar spr ays of urea were effective i n enhancing the prot~in 

level , Qi t the maxi mum amoun t o f 5 . 9 mg g- 1 protein , obt ai ned 

Vii th t hr ee spr ays was not s t atis t ically s uperi or t o t hat of tY:c 

sprays . Inte r act i on due t o doses and modes was fou nd to be 

in effective . 

4 .1 .4 . Nutr ient s t at us : 

The pooled dat a r egar din g t he nutrient s t atus o f 

l eaves , shoo t s and f r ui t s as i nfluen ced by diff erent l evel s and 

r.iode& of appli cation of N a r e present ed in Tables 5 and 6 and 

t he year wise dat a are shot .. n in Figs . 2 and 3 , r especti vely . 

4 .1 .4 . l . Nitrogen : 
Di f fe r en t <.loses of N end i ts modes of applications 

exerted a considerabl e i nfluen ce on t he N s t at us of l eav es , 

shoot s and fruits . A perusal of t able 5 an d Fi g .2 s hows t hat 

N appl ications i mproved t he N conten t in all th e pl ant tissues 

analys ed , howev er , no s i gni f i cant differences were obt ained 

bct\·ieen 400 and 600 g N doses i n case of l eaves and shoot s . 

Foliar u rea spr ays numbering t wo or t hr ee di d n ot dif fer f rom 

each ot her , Q;t improved t h e N content o f leav es i n compari~on 

t o soi l appl i c at i on. I n case of apri cot s hoot s , f oli a r spr ays 

(l t o 3 ) r emain ed at p ar rut r ai s ed t he N cont en t s uf f ici ently in 

compari son t o soi l appl icat ion. Similarly , i n cas e of fruits t v.o 

f oliar spr ays enhan ced the N content i n comparis on to s oi l 

application,though it r em.ained at par with on e or t hree number 



Table 5 . Effect of soil and fol i ar apf!lic ati ons of urt'a on the m.1cronutrl cnt con t ent of leaf , s hoot 
and fruit of New Castle apri co t (pooled mean for 2 years) 

Tre·Jtment 
1-

N dose ( g tree- ) 

206 (N11 
400 (N2 ·) 

600 (N
3

) 

L .S . D. (p=0 . 05) 

Mode of apolication 

Soil (Ml) 

Seil + l s pray{ "2) 
Soil + 2sprays(M

3
) 

S oil + 3Spray,;(M4 ) 

L.S . D. (p=0 ,05) 

N dose x mode 

Nl Ml 
N1 l'2 
N1 M3 
Nl M4 

N2 Ml 

~ "2 
Ni M3 

N2 M4 

N3 Ml 

N3 ''2 
N3 M3 
N3 M4 

L.S . o . (p=0.05) 

Ni t rooen Phoso horus Potassiur.i Calcium Magnes ium 
Leaf Shoot __ fru_it Le.;if S hoot FI.1.1it Leaf !:.l'\o_ot Fruit Leaf Shoot Fruit 1-eaf Shoot FrJi t 

2 .19 2. . 31 134 . 4 0 .19 0 . 12 

2 . 58 2 . 71 169 . 6 0 . 20 0 . 14 
2 . 10 2 . 11 194 .2 0 .21 o . 15 

22 . 3 2 . 98 1 . 91 98.8 3.47 0 .56 60 .2 0 .78 0 .32 39 . 9 

22 . 9 2 . s4 2 . o:) 9B . 3 3 . 47 o . 57 55 .6 o . 83 o.34 44. o 
21.4 2 . 78 2 . 0'.2 94 . 9 3 .41 0 .56 54 . 7 0 .84 0 •. 35 44 . 5 

0 .15 0 .10 11.6 N .S . 0 . 01 N.S . 0 . 05 0 . 09 N.S . N .S. N .S . 2 . 6 0 . 03 0 . 02 2 . 4 

2.19 2 . 32 154 .6 0 .19 0 .13 21.e 2 . 91 l.94 96 . 7 3 . 43 o .56 s1 . 9 0 .18 o·.35 42 . 2 
2 . 45 2 .62 160. l 0 . 20 0 . 14 2J . 6 2 . 91 l . 97 97.J. 3.4~ 0 . 56 57 .6 0 . 83 0 . 34 42 . 7 

2 .68 2.73 169 . 8 0 . 20 0 . 14 22 . 3 2 . 83 2 . C'6 97 .5 3 .48 0 . 56 56 . 4 O. B6 0 . 33 43-.0 
2 . 64 2 .12 180 . o 0 .21 0 .14 21 .1 2 . 1s 2 . os 90 .2 3 . 47 o . sa 55 . 3 o . ao o , 33 43.3 

0 . 18 o .12 13 . 4 N .S. M.S. N.S. 0 , 05 N .S . N .S . IJ.S . N .S . !.J.5 . O.Q4 N.S . N.S. 

2 . 03 2 . 13 124 . 4 0 .19 0 . 12 22 . 6 3.11 l.C8 l OJ .9 3.41 0 . 56 60 . 6 0 , 71 0 .2 8 38 . 7 

2 . 16 2 . 26 129 . 5 0 .19 O. J.3 24 . 7 3 . 04 1.93 97 .4 :3.39 0 . 57 62 . 5 C. 78 0 .29 39 . 0 

2 . 29 2 .74 137. l 0 .20 0 .12 21 . 7 2 . 91 1 . 93 97 .2 3 .57 0 .56 59 .4 6 .84 Q. 35 40 . 0 

2 . 29 2 . 41 146 . 7 0 .19 0 . 13 2C . O 2 .86 1 . 90 96 . 9 3 . 64 0 .56 58 . 2 0 . 79 0 . 36 42 . 0 
2 .21 2 . 37 155 . 9 0 .18 C. 14 21.5 2 . 94 2 . 03 94 . 0 3.45 0 . 57 57 . 0 O. PO C. 41 44 .0 

2 . 52 2 .15 163. 4 0 . 20 o .14 24 . 5 2 . eB 2 .06 97 .5 3 . 50 0 .56 55 .9 o . 85 o . 36 44 . o 
2.14 2 . a7 176 .o 0 .20 o .15 2 3.4 2 . sB 2.11 1cx:i.2 3.4J o . 56 55 .4 o .89 o . 30· 44 , 0 
2 . 84 2 . a4 183 . 4 0 .21 a , 14 22 . 2 2 . 69 2 .1c 101.6 2.s2 o . 58 54 .0 o . eo o .~9 44.C' 

2.JJ 2 .44 1s3 .5 0 . 19 0 . 14 21 .2 2 . D6 1 . 92 92 .2 3 . 41 o . 56 56 .1 r . r 4 o . J6 44 .0 

2 . 68 2 .05 107 .4 0 .20 o . 15 21 ; 5 2.01 1.93 96 . 5 J . 42 o. ~4 54 .5 o . oe 0 . 3~ 45 . 0 
~ . 02 2 .90 196 .2 o . ?.1 0 .16 21 . 1 2.1s 2 . 00 95 ,0 3 .44 o . 56 54 .5 c . e6 o . 34 4~ . o 

2 .70 2 .90 209 . 9 0 .21 C . 16 21. 0 2 . 71 2 .16 96 . 0 3 .37 0 .60 ~3.6 0 . 01 O. JJ 44.0 

l'I .~ • II .S • ri.s . 11.s. res . N.S. G. O:J rJ.S . N.S . N .S. N.S . N.S. N.S. 0.04 N.S. 

- 1 Leaf and !:hoot:% dry \'1oiqht , fruit: m(J l GO g f r osh wc11Jht. 
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cf s praY- . Int eraction ef feet due to doses end modes of 

ap r l:\.c aticn 1rJas observed to be n on-si gnificant. 

4 .1. 4 . 2 . Phosphorus 

Appl i cation of urea could not affect s i91ificantly 

the P l ~v0l in 1 eave-s and fruits as is evident from Tabl e 5 

" n d fi g ,?._ , H ., ... . 0 1;1£1ver, i n cas i; ,of ~root$ , in c. rea~ed dos e o f N 

fertilize r enhanced 1 t consider3bly , lllffarcnt modes of 

apr.l l cat ion di r.i not exhibit their superi~ri ty in i mprovin g the 

P 1 eve! o f 1 e~ves , shoots o~ f :!ui ts . Interaction due to dos es 

and modes of tipplicaticm wos non-~igiificant . 

4 .1.4. 3 . Potass ium: 

In gen eral , K content in leaves decreased s:.<;1\ifican tly 

wit h in ere as ed N applied through soil alone or coupled w1. th 

foliar s prays. Inte r action due to doses an d modes was 

si gnifican t in cas e of leaves. Maximum l evel of leaf K (3. 11%) 

was observed with the lowes t N dose applied through soil alone . 

- 1 Application of N beyon d 400 g tree resulted in decreased 

s hoot K, thou gh the difference between 400 and 600 g N doses 

was not significant. Different modes of application and 

inter action wer& however , ineffective in improving the shoot K. 

Different levels of N as well as foliar sprays could not 

influence the K content of the fruits . 

4.1 . 4 . 4. Calcium: 

ca content in leaves and shoot s was not affected by 

d.i fferent treatment s of urea. However, in case cf fruits , it 

cecreased with m1:-iancecl fertilizer rate, though t he difference 



47 

between 400 and 600 9 N was obs erved to be n on-s i911 ficait . 

The ef f ect of f ol i ar appli,cations and interaction betwe en N 

rates and modes of applicat ion on the Ca conten t was foun d to 

be non-$ i ~1nificant in all the tissues studied . 

~ .l.4. 5 . Magnesium: 

Tha amount of m:lgn esium in t he leaves . shoot s an d 

f rui·,s in cr e ,1sed -with increased N dose, though the differ~ce 

bet ween 400 an.d 600 g N was obs erved to be n on-s i~ific~t . 

A single or tvio f oli a r s prays r emained at par, but improved l e af 

Mg in compa:dson t o :soil application vJhile the t hird s p ray 

affected it adv er.; ely . Urea sprays did not influence the 

amount o f K in shoots and fruits . Interaction we to doses 

and modes was foun d to be si91ificant i n c ase of shoots only. 

The maximum s hoot Mg ( 0 .41%) was r ecorded \·.ii th 400 g N appl ied 

t hrou gh s oil alone. 

4 . 1 . 4 .6. I ron: 

Applicati on of N through s oil as well as foliage 

r e du ced s i gni fi cantly the- acoJmul ation of Fe in the leaves as 

well as s hoo t s , while in cas e of fruits it increas ed the Fe 

content considerably { Table 6 , Fig . 3). Interaction effects 

du e to doses an d .modes of appli ca tion were significant in case of 

apricot s hoot s and fruits . While in case of leav~ , it prov ed 

to be ineffect i ve . Maximum level of Fe in leaves (155 . 5 ppm) 

an d shoots (73 .5 ppn ) was noticed with the lowes t N do_se of 

2 CO 9 N applied t hrough soil alone and the minimum (90.5 M d 

35.5 ppm reepecti ve~ y) w1 th the hi ghes t dose of 600 g N r.upple­

men t ed with two foliar urea Gp r ays· Exact! Y revers e tra"'ld was 



r "'' 1.:- o . Effect of soi l •(h i rcJ1,.ir <lf·J.; .l1.•L••.1w. 01 11r."J on ti, .. 1i. 1.. r0nu~:-.'.o..••'• ·:. 11L ,11". v: !1.· : , • , 
dnc:.l fru!.L of r:c:1 C.;is ~l~· .. , ricut l1 •uOl•:U 1111: .. n t•:J" 2 'J!tJr'-1 

Tr i?atmeflt l t\'JQ C.onr'S' r Zin : '.'. '1 1 t\ ·?S.: 

LeJf Shoot Frui t Le.:if l::ihoo t Frui t 1.~ .:if Snoot. Fruit L eJ: ~r.01H fruit 

N do~e ( g tree- 1) 

200 (N 1 ) 

400 (N2 ) 

600 (N
3

) 

L ,S , O. (p::0. 05) 

136 . 0 62 . 5 0 . 52 

J.17 . 5 56 . 4 0 . 57 
106 . l 42 .7 0 . 85 

9., 3 . 7 0 . 04 

Mode of aool i cation 

4 . 5 4 , 6 0 . 09 
4 . 7 4 ,? 0 . 10 

4 . 5 5 . 0 0 , 10 

C . l 0 . 2 N . S . 

14 . 4 24 . 5 

15 . 5 2b . 5 

15 . 9 25 . ? 

0 . 2 1.2 

Soil (1\ ) 139 . 7 61.2 0 . 56 •1 . 2 4 . ? O. C9 13. 7 21.9 

0 . 50 

0 . 5..L 
o. ,17 

O. C1."! 

0 , 54 

50 Soil + l spray(11•2 ) 119 . B 5o . 3 0.63 4 . 9 4 , 0 O . lCt 14 . ? 2!> . 5 o . 

25 . 2 
28 . J 

25 , 7 

, ... 
' • • ;j • 

.., . 

..... ~ ·-

Soil+~ sprays (M3 ) 115 . 7 5 1.2 0 . 71 5 . 0 4 . 13 0 . 10 16 .2 27 . l 0 . 48 3~ . J 

Soil +3 sproys (M4) 104 . 3 47 .0 0 . 9J. 4 . 2 •L9 O. lC 16. 3 28 . 5 0 . 45 :'.J . 'l 

L .S . D. (p=0. 05) 11.'1 4 . 2 0 , 05 _Q_._~_.tL.:..::.:_J.l__._f_. _ __Q._;: 1.3 O.~ 3 . 3 

N dsise x moc:.le 

N l ~:1 

N 1 l.''2 

N 1 1.:3 
N II l ... ~ 

N2 11'.l 

N2 M2 
N2 M3 

1'12 '''t. 
N 3 :.:1 

tl3 '·2 
N3 M3 

ti J M4 

! ::~ . ~ 7:? .~ 
136. 0 67 .C 

l~;; . o ~T. ;, 

117 .0 52 . 5 

0 . <4 
U. !:C 

o,;4 
0 . :;9 

139 .0 6C. O o . =3 

11= . s 

l l<i. 5 

105. 5 

l? •I . ~ 

56 . 0 c. ~ 
56 . 5 0 . 7J 

53. C• 

SV . (l 

( ' , ... , ....... 
,. -.-; """ · ... 

108. 0 4 () , ( ( • t.: l 

lC.1 , 5 

90. ~ 

39 . ~ 
J.C. • L 

f • r 7 
1.C( 

4 . 0 

4 . El 
c .. ... 
4 . 1 

4 . 2 

5.u 
!:l . () 

.: ' . .. 
,, • :1 

4 . ~' 
~ .... 
•l. !I 
5 . I 

~ . ! 

~ . :" 

4 . P 

I'.. 7 

!) • :-

· ' ' :>.O 
,, • *t 

•I • • 

'J . 

•I . o 

o. OS 
c. 09 

C. H 
l. • Cf.1 

0 . 09 

O. l C 
o. 1( 

l' . l( 

0 . ()<_1 

(' . I ( 

! " 11 
• l l 

10:· .. ---
13.9 

1~ . ~} 

15 . 7 

13 . ~ 

14 . ... 

lL , L 

lo . c.. 

14 . c 
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notice in case of fruits . 

4.1 . 4 . 7 . Copper 

50 

lncrea!. ed N r at e u pto 400 g N , raised the leaf Cu 

considerably , but it decl ined s i gnificantly with the highes t 

M dose . In case of shoot s , increased N rate u pto 600 g enhanced 

the Cu content though it did not diffe r significantly from 400 c; . 

However , in case of fruits , N ap plic ations did not influence the 

Cu levei sign i fi cantl y . Folia r sprays u pto two in numbe r were 

effecti ve in enhancin g the Cu level in case of leaves , though it 

did n ot differ signi f icantly from a single spray , v•Jhile the third 

spray had an adverse effect . Foliar urea sprays were however, 

ineffective in changing the Cu content in case of shoot s or 

f ruits . Interaction was found signi ficant in c ase of le-aves 

and s hoots only . Maximum level of Cu i n leaves (5 . 2 ppm) was 

noticed under 200 g N suppl emented with 2 foliar sprays while 

in cas e of s hoots it v1as with 400 g N coupled with a s.ingle 

spray . 

4 . l • 4 • 8 • Zinc : 

Zn leve l in the apricot leaves increased vd. th the 

in crea~ed fertiliz er dose and was maximum (15 . 9 ppm) with 60C g 

N. In cas e of s hoots , application of N upto 400 g improved 

the Zn content. Further increase in N dose r esulted in 

decreased Ztl content thou gh the difference between 400 aid 

600 gN was not s ignificant. However , in cas e of f ruits, 

increased N dose upto 400 g slightly raised its Ztl con~ent , 

but with the highest dose it decl in ed conside rably . Foli a r 

f eedin g of urea enhar: ced t he Ztl content both in leaves as well 

as shoots . though no significant difference could be observed 
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bet\·Jcen t wo an d t hree sprays • In cas e of shoot s • however , a 

s ha rp i ncreas e was evident upto t hree urea sprays . Each spray 

r 1, du ccd the Zn con t en t s igni fican·tl y i n fru its an d t he minimum 

- l) ( 0 . 45 mg lCXl g was recorded with three s pr ays . Interaction 

bet ween dos es Cll d modes of applica tion was sign ificant in case 

of l e aves only . The? maximum (16 .8 pr.;m) and minimum (12 .5 ppm) 

Zn con t ent s were r ecordeu in N2M
4 

and N 
1 
M

1 
treatments 

r espective 1 y . 

4.1 . 4.-9 , Manganes e: 

Graded l e vels of N could not bring any s t atistical 

c hange in t he leaf Mn . I n case of shoot s , its 1 evel decline d 

signi fi c antly ~vi th each increment of N r ate . A r e v erse tren d 

was 0bs e rved in c ase of frui ts . Foliar spr ays o f urea upto 

t \JO in numbe r enhanced t he Mn status consider ably in c ase of 

1 eaves and fruits , but further spr aying had adverse ef feet~ . In 

c as e of shoots , foliar spr ays r \":'s ul t e d in decreased Mn content , 

t houg h no significant difference was noticed between ti.·10 and 

three spr ays . Inte raction effects were foun d to be. n 6n­

~ignific.:1nt in cas e of leaves , shoot s as well as frui t s . 

4 . 1 . 5 . ~oil properties 

The poole·d in ean f o r t wo years regar ding the influence 

of N on va rious s oil properties viz ., s oil pH, organic c a rbon , 

nutri ent s t atus and the microbial population are p r esen t ed in 

Tabl es 7, 8 and 9 and the yea r wise data have been given. in 

Appen dices 4 - 5 and Fig. 4 . 

4 . 1 . 5 .1. S.oil pH: 

It i s evident from the dat a (Table 7 ) t hat all the 



T o~)e 7 . Effect of ni trogen on th~ pH level and organic carbon 
con t fint of s ojl {pooled me an f or 2 years ) 

I~ dos e ( CJ t rec- 1 ) ---
~LL ( N l) 
.1 .l ( N2 ) 

Dl: t ( N 3 ) 

L . ~ . D . t p = 0 • 05 ) 

Soil depth (cm) 

0 - 15 ( Dl) 

15 - 30 ( ~ ) 

30 - 6 0 ( D3 ) 

L.S . D. (p :: 0 . 05 ) 

N dose x depth 

Nl 01 
Nl D.i 
Nl D3 

N2 Dl 
N2 °'2 
N') 03 

N3 01 

N3 ~ 
I~ 3 D3 

L .S . D. (R = 0 . 05 ) 

pH 

7 .47 

7 , 39 

7 . 35 

0 . 08 

7.25 

7 . 33 
7.63 

0 .08 

7 . 30 

7 .40 

7 . 71 
7 .24 

7 • -:r2. 

7 . 61 

7.21 
7 . 26 
7.59 

N .S . 

Organi c carbon ( %.) 

2 . 25 

2 .40 
2 , 42 

0 . 09 

2 .90 

2 .27 
1 . 90 

o.oo 

2 . 77 
2 .13 
l • f!.7 

2 .95 
2 . 32 

l .92 
2·.99 

2 . 36 

1 .93 

N .S . 
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1 evel s of N r e d.Ic ed the soil pH, al though the di ff erence 

between N2 and N3 was not s i gnificant . Soil pH varied gr eatl y 

with dept h . The p H a t the surf ace ( 0-15 cm) was lower as 

compared t o t he other t wo lower dept hs . Inter action dJ e to N 

rates an d soil depths was observed to be non-si gn ificcY'l t . 

4 . 1 . 5 . 2 . Or gani c carbon: 

In g eneral , t he organi c C content increased \-d th the 

increase in N do!ie , however . the di f ference be t ween N
2 

and N
3 

war- obs e r ved t o be non- signi fie ant . The organi c c arbon decreas ed 

v1ith the s oi l dcrJt h t hr oughou t the period of investigation~ . 

rn tcruction t.luc t o doses and de pths failed to exert its inf) uence 

on tho percen t age of soil organi c carbon . 

4 . 1 . 5 . 3 . Available nitrogen : 

Data pr esent ed in Table 8 and Fig . 4 indi cat e that the 

a v.:iil.:ible N increas ed signi fican tly \·Li.th increase in N dose and 

decreased with i n crease in soil depth . Interaction effect 

bet ween N r at es and soil deµth was also f ound t o be s i gni ficant . 

In gen eral , the available N in different depths increased with 

the i n c rease in N rates . The avail able N wus foun d t o be 

maximum (12 2 p pm) at surface l ayer (0- 15 cm) when 600 g N was 

applied (N
3

D
1

) and the minimum (33 . 2 ppm) under N1 D3 treutment . 

4 . 1 . 5 . 4 . Availabl e phosphcrus : 

An increas ed r ate of f ertili zer N from 2CO t o 4CO g 

in c r eased significantly the available P conten t of th e s oil a nd 

f urthe r higher dose reduced its l evel cons i derably . Data also 

r eveal t hat p content vari ed g r eatly in differ ent soil depths . 

Its concentration was f ound to be maximum i n the t op layer of 



Tabl e e. Effe ct or n.1trog !:'n on th e availabl~ nutr.i!;:.'1"11:. S"t.<n:.u•· q .1 prn 1 u• J .... ..._ ... y~ - - · . ... - - ··- ___ 
1 

-· · 

( pool ed' mean f o r 2 years) 

Trfo'at rn l:!'l t N p K Ca l!.g Fe Cu Zll :.·l) 

N dos e (g 'tree- 1 ) 

20C (tJ l) 61.2 72 . 2 259 . 3 1033 . 0 149 . 7 62 . 0 7 . 2 1 . 9 42 .1 

40C (N2) 74 . 5 84.5 264. 6 103:) . 5 168 . 2 62 . l S. 2 3 . 1 54 .6 
60C (N

3
) Cl .6 66 . 3 276 . 3 1023 .2 187.3 6 4. 2 7 . 8 3 . 8 48 . 7 

L .S • D. ( p = 0 . 05) 3 . 9 3 . 5 l Ci . 2 IJ .s . c; . 7 r~ .s . 0 . 3 0 . 1 3 .2 
Soil depth ( cm} 

0 - l:i ( 01) 1C7.2 85 .2 237.4 10 38.3 198 . 8 96 .4 7 . 5 3.8 68 . 2 
15 - 30 ( !li) 69 . 5 72 .7 27C . O 1028 .2 167. 8 4 9 . 8 a.o 3 . 0 47 . 8 
3J - 60 ( D3) 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 l C.2 12 .0 9 .7 3 .1 G. 3 0 . 1 3 .2 
N dose x degtb 

Nl Dl 90. 8 76 .6 278 . 0 1034 .0 170 ,C 96.4 6 . 7 2 , 6 60 . 0 
N1 n2 59 . 7 77 .c 259 .1 1031 .0 149 .0 50 . l 7 .2 1.6 43 . 5 

Nl D3 33 . 2 63 .0 240 . 7 1034 .0 130 . 0 39 . 4 7 . '::> 1 . 5 22 , 7 

N2 Dl 108 . 5 <,9 .4 288 . 6 1041 .0 197 .5 96 .5 8 . 0 4 .1 82 . 5 

N2 °.2 72 . 3 83 . 6 270 . 5 10 34 .o 167, 0 48 . 8 a.1 3 .4 49 . 5 

N2 D3 42 .4 70 . 5 235. 3 1016 .5 140 . 0 40 . 9 a.o 1.7 32 . 0 

N3 01 122 .0 79 . 5 295 . 6 1040 .0 229 . 0 96 . 5 7 . 7 4 . 6 62 . 3 

N3 D.i 76 . 6 57. 5 2!30. 3 10 19 . 5 187 . 5 5C· . 5 (, . l 4 .1 ~C . 5 

N
3 

o
3 46 . 2 61 . 8 252 .7 1010 .0 145 . 5 45 .6 7 .S 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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<.) f 0-15 cm a nd decre ased ~ignifi cantly vdth increas ed soil 

depth • The! inter action bet ween N r at es and the soil depths was 

al so obs erved t o be Si<)tificant. P level was maximum (99 . 4 ppm} 

i n N2D 1 an d minimum ( 57 . 5 ppm) in N 
3
o

1 
trea tmen t. 

4 . 1 . 5 . 5 . Available potas sium : 

Gra ded l evel s of N in.creased the available s oil K, 

thoug h the difference between 200 a nd 400 g N was observed to 

be n on - s i gni ficant . Availability of K, however , decreased w:tth 

increased soil der, t h . Si gni fi cantly higher K was rec.:i rded in 

the s urface layer (287 . 4 ppn) compared t o lower de!)t hs . The 

interaction due to N dos es and depths was observed to be non-

s i CJni fican t . 

4 . 1 . 5 . 6 . Exchangeabl e calcium: 

Data p r esent ed in Table 8 and Fig .4 indi cat e t hat 

diffe rent N doses did not affe ct the exchangeabl e Ca 

s i gnificantly , thou gh it decreased with increased soil depth . 

Ma :: imum Ca content was recorded in t he s urf ace 1 aver ( 0-15 cr.i) , 

howeve r , it di d n ot differ from 1 5.- 30 on depth . The interaction 

bet\i'leen N rates and the s oil de pths was observed to be non-

si9nificant . 

4 . 1 .5 .7 . Excl1angeable magnesium : 

A perusal of data in Table 8 and Fig .4 reveal t hat t he 

e xchangeabl e MC) content of soil was greatly in f lu·en ced bot h by 

N level!: and so il depths . An i n crease in exchang.eabl~ s oil Mg 

was recorded 1.'ith increased N in t he soi l . On the other hand , 

the exchangeable Mg content decreased with increase in depth . 

The inter action between N doses and soil dept hs was obs erve-0 

to be signi ficant . Maximum exchangeable Mg ( 229 ppm) was 



fj7 
• 

r e corded in N 3o1 a nd the minimum (130 ppm) in N 
1 

o
3 
treatm~nt . 

4 .1.5 . 8 . Available iron: 

The diffe r ence in DTPA extractable Fe due to N levels 

was obs e-rve d to be non-~ignificant . A decreas e in the Fe 

content with the increase in soil depth was, however , observed . 

Interaction due to N doses and soil depths f ailed to exert its 

infl uence on the availabi lity of Fe in1 the soil . 

4 . 1 . 5 .9. Avai lable copper: 

400 g N increased t he OTPA extractable Cu content in 

comparison t o other t wo doses of N . A further incr ease in N, 

however , 1 ead to a s i gnificant decrease in the Cu content of the 

soil . S i gnifi cantl y higher DTPA extra ctable Cu was r e corded in 

1 5 - 30 cm depth · compared to surf ace layer ( 0-15 cm) , however , t he 

difference between 0 - 15 and 30- 60 cm depths was not signi ficant . 

The interaction between N doses and soil depths was f ound to b e 

ineffective in alt ering the Cu status of the soil . 

4 . 1 .5 . l r . Available zinc: 

The amount of available Zn in the soi l increased 

signi ficantly due to N application . However, its availability 

decreased markedly with i ncreased Seil depth . The interaction 

effect between N doses and soil depths was also noti ced t o be 

siviificant . Zn level was maximum (4 . 6 ppm) in N3o1 and minimum 

( 1 . 5 Pf.'ITI) i n N 1 D3 treatment . 

4 . 1 . 5 . 11 . Available manganese : 

Mn con t ent inc r .eased significantly when the N r ate 

was raised to 4C:C g and reduction in Mn cont ent was r~corded 

with the further increase in N dose. The DTPA e xtractable Mn 

conten t decl in ed markedly wi. th increased soil ~epth . Inte raction 
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due to N dos cc and s oil depths was also observed t o be significant ~ 

Maxi rnum amount of available lhi (82 . 5 ppm) was recorded \•Ii.th tJ
2

o
1 

an d th e minimum (22 . 7 ppm) with N
1

o
3 

treatment. 

4 . 1 . 5 . 12 . Soil mi cro·-organis ms: 

4 . 1 . 5 . 12 . ! . 13acteria: 

Increas ed dos e of urea N increused t he bacterial 

poµulation Si(jnificantly Clld was maximum vii.th the hi ghest dose 

(Tabl e 9 , Fi 9 . 5) . Bacterial population als o increased 

p criodi call y upto 45 dayz ( o3 ) and th ereafter de cl in ed till th e 

las t s amplin CJ date . Interaction due to doses nnd days of 

obs ervations wa5 signi fie ant . /.\aximum populati on ( 84 x 107 ) 

occurred un de r N3 o3 and t he mi nimum (30 x 107) under N1 o1 • 

4 . l . o .12 .2 . Actinomycetes : 

Increased r ate of ur ea N raised t he population of 

actinomycetes s ignifi cantly though t he higher doses of 4(X) and 

600 g r emained at par . Actinomycet es population was ma ximum 

(68 x io4
) aft er 15 days of N application , after whi ch it 

declined signifi c antly till the last dat e of sampling . The 

inter action between N doses and the sampling dat es was 

significant . Maximum population of actinomycetes ( 78 x ia4) 

was r ecorded vJi. th N2Dl and minimum ( 13 x 10
4

) with N 1 D:, 

tr(:atmcnt. 

4 . 1.5 .12 . 3 . Fungi : 

urea application had a positive influaice on the f ungi 

por ulcJtion . Fun gi population , viorked out t o be 8 x J:0
4 

un der N1 
4 raised to 17 x 10 with N.3 . Periodical observations r eveal t hat 

i t increased significantly upto 45 days of N aprH cation , af ter 

which i t declined sh ~rf' lY till th e l ;or- t samr.il ing date . 
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Tabl e 9 . Effect of different rat es 
popu lation of the soi l 

of nitrogen on t he microbi al 

Trea tm cn t Bacteria Actinomyce t es Fun gi 
( x 10 7 ) (x 104 ) (x 104 ) 

N dos e ( g tree- 1 ) 

200 (N l) 34 29 8 
l\UJ (N2 ) 45 39 12 
cOO (N

3
) 60 38 17 

L .!J . D. ( p = 0 . 05) 2 . 9 2 . 0 0 .9 

Da~ afte r N aeE::li cation 
15 ( o1 ) 40 68 11 
30 ( D2 ) 51 51 15 

45 ( 03 ) 65 20 16 

60 ( 04 ) 49 16 12 

75 ( D:) 25 14 9 

L .S . D. ( p = 0 . 05 ) 5 . 8 2 . 6 1 . 1 

~ dos e x da~ 

Nl 01 30 58 8 

Nl ~ 38 34 10 

Nl D3 44 23 10 

Nl D4 36 14 8 

Nl D5 21 13 6 

N2 Dl 41 78 11 

N2 °'2 46 58 14 

N2 D3 66 28 17 

17 11 NL D4 45 

N2 ~ 
25 15 9 

49 68 16 
N3 D1 

69 60 20 
N3 ~ 

84 33 23 
N3 D3 

67 18 16 
M3 D4 

31 16 11 
N3 °=> 
L .S . D. ( p 0 . 05 ) 6 . 6 4 . 6 1 . 9 = 1--··--1 l I H " f . 1111 • " • • ~:· l \ ;-; I 

- - --10421! 
I~~ .:....:::.:: I 
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interaction effects \·1c r e fou nd to be signifi cant and maximum 

popul ation (23 x 10
4

) was observed wi th N
3

D
3 

and the minimum 

(6 x io4
) with N

1 
o
5

• 

4 .2 . Effec t of pre-fall urea spra% on the treo product ivity, 
ouLlli lv ;incl nutrient status of New Castle apricot 

4 . 2 . l , Frui t set . ret~tlon . yield and quality : 

The pool ed means pertaining to the infl uenc e of pre­

f al l spr ays of ure a on t he pe rcen t age of fruJ.t set , r etain ed 

till harve~t , yi e l d and quality are present e d in Tabl~ 10 and 

the year wise d3t a in Ap pendix 6 . 

4 , 2 . l .l. Fr uit set: 

Urea sp r ays appli ed at the pre- fall stage improved 

signi f icantly the fruit set compa r ed to contro l . The lower 

urea concentration was more effective than the higher one. In 

g cneral , the frui t set inc r e as ed significari tl y wit h delaye d 

urea sprays . The maximum fruit set of 45 . 0 per cent was r ecorded 

when the trees were sprayed on 30 October, thou gh it did not 

differ s t atis tically from that of its earlier s pray (15 

Oc tober) . The interaction between ure a concentrations anci 

dates of spray was not significan t. 

3 . 2 . 1 . 2 . Fruit retention: 

Pre- fal l sprays of urea we re effecti ve in retaining 

a hig her percentage of fruits till hazvest in comparison to 

control . The: lower urea concentration retained a higher 

percen tage of f r uits . Delayed sprays upto October 15 , i n cr eas ed 

it markedl y whi ch was at par with the las t s p r ay dat e . 

Interaction eff ec".s due to urea concentrations and spr ay date s 



Table lO . Effect of prc;:-- -fall urea sp.r.:> ys o n th e f.ruit characte:rt> o( t-iew Ca!:.t.le o f> rl. co t ~I oc.\.r"u 1n~ ao 
for 2 years) 

Treat ment Fruit s etFrui t Yield ~·/ei ght Finnn ess Total Acidity Pulp i:; H 
r etention soluble 

( %) ( %) (kg) ( g) (kg) solids (%) ( %) 

Urea con c entration ( %) 
2 .5 (C1 ) 42 . 0 24 . 8 70 . 7 15 . 7 6 .2 13. 0 0 . 79 3 . 7 

s .o cs) 37 . 0 22 . 5 58 . 0 14 . 6 5 . 6 12 .9 o. 72 3 . 8 

Mean 39 . 5 2 3 .7 64 . 4 15 .2 6 .0 1 3. 0 c . 76 3 . 8 

Cor.trol 3} .2 19 . 3 52 .4 14 .0 6 .0 12 .2 0 . 74 4 . 0 
L .s • D. ( p =O • 05 ) 
Cont ro l vs spr ay 2 . 3 1 . 4 4 .6 N .S . N .s. N .s . i\ .s . N .S, 
Urea con cen t rat i on 2 . 4 
Dat e of s 12ra:y: 

1 . 5 _4 .9 N .5 . N .S . N .5 . 0 . 04 N.S . 

15 S e pt . ( D1) 3:2 .6 23 . 2 58 . 5 14 .9 5 .6 12 . 5 o.n 3. 8 
30 Sept . ( D.z) 37 . 3 21 . 8 62 .l 15. 5 6 . 0 1 3 . 3 0 . 78 3 .8 
15 Oct . ( D3) 43. l 24 . 8 71 . l 15 . 3 6. 0 13.2 0 . 78 3,7 
30 Oct . ( D4 ) 45 . 0 21 . 0 65 17 15 11 6 . 3 12.8 0 174 3 . 7 
L .S . o . (p:;:Q.05) J . 5 2 . 1 6 . 9 N . S . N .S. N .S . N .S . N .S . 

Concen tration x da t e of ser a)( 

Cl Dl 3!> . 2 23.9 60 . 0 15 . 6 5 . 7 12 . 8 0 . 74 3 . 8 

cl lli 39 . 2 22 . 6 68 .2 16 . 0 6 .1 13 .5 0 . 82 3 . 8 

Cl D3 4C .o 26 . 7 85 . 8 16 .0 6 . 2 13.0 0 . 82 3 . 7 

Cl D4 . 47 .5 26 .1 69.0 15 . 4 6 .6 12 .9 0 . 7B 3. 7 

S Dl ~.o 22 .4 57 . 0 14 .2 5 . 4 12 .2 0 , 70 3 . 8 

s Di 35 .4 21.0 56 . 0 14. 9 5 . 9 13. l o . 74 3. e 
S D3 40 .2 23 .0 55 . 5 14 . 7 5 . 8 13 . 4 0 . 74 3 . 8 

~ D4 42 . 5 23 . 5 62 .4 J4.6 6 . 0 12 . 8 0 . 70 3 . 0 
L .~ • 0 . ( p = 0 . 05 ) N .5 . N .s . 9 . 8 N . ~ • N .S . N .S . N.S . M . ~ . 
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were observed tc be non-signi ficant . 

4 . 2 . l . 3 . Yield : 

Fruit yield increased s ignificantly w1 th urea sprays 

applied at pre-fall s t age (64 . 4 ~) when compared wi t h control . 

The l o•.1er concentr ation of 2 .5 per cent urea was more effecti ve. 

Delayed sprayin <J upto Oct o ber 15 . enhanced the yi 2ld 

:.. i Jrtiiical t l y uhich was at pa r with that of t he l.'.l~ t spr ay . The 

int er..;ction bet ween u r ea co nccntratio nG and spr ay dat es was 

f d to b . 'f'" t oun e s iani .:i. can . The maximum yield ( 85 . B Kg ) was 

obt ained vii.th 2 . 5 per cen t urea spray c;ppli ed on 15 Octobe r 

an d t h e minimum (57 . 0 K•J) with the higher con centration on 15 

5 ept embe r . 

1i . 2 . l ~ 4 . Fruit quality: 

Two con centrat ions o f urea appl i ed on f our differ ent 

dat es during pre-fal l s t age had pr act i cal l y no i nfluence on tha 

{ rui t wei <jl t , fi rmness and tota l soluble soli ds . The amount of 

t · tal ti t ratable acid in f ruits of urea s prayed trees was also 

at par ... ,ith co ntro l , however, the difference bet v1een t he t \·.u 

con cen trations of urea was significan t . Pulp pH d e creased bul 

s ignific ant ly wi. th urea s pr .ays applied prior to leaf fall , or1lf.. 

the two concentrations f ailed t o exert t heir in di vi dual 

superiority . The interaction ef fact due to urea con cen trations 

an d the dates of ap plication was observed t o be non-significant 

in any of the quality attributes s t udied . 

4 . 2 . 2 .. Chlorophyll contents an d amino- ni trogeo in leaves 

The pooled .neans pertai ning to the influence of pre-

-I 
•\C 

f all spr ays of urea on the chlorophyll and ami no-nitrogen content 

of apricot leaves ar e present ed in Tabl e 11 and t he year \\Ii.Se 
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data in Appendi:t 7 . 

4.2 . 2 . l ,. Chlorophyll content: 

A perus al of data i ndicates that total chlorophyll, 

chl orophyll ' a ' a nd chlorophyll t b 1 were en hanced sigiificantly 

in t he a pricot 1 eaves with pr e -fal l spr ays of urea . Ho~·1ever , 

diffe r ent concentrat ions of ur ea , da t es of application and t heir 

i nteracti on did not alt "'r t he chlorophyll conten t o: the leaves 

si(Jni fi cantl y . 

4 . 2 .2 . 2 . Amino nitro gen : 

Urea spra~ applied at t he pr e- fall stage , increas ed 

s i gnificantly the ami no n i trogen content i n leaves . However , no 

sign i fica:i t differen c e between the t wo concentrations of ur ea 

was noti ced . The fi r s t spr ay appli ed on 15 September , res ul t ed 

in the l owest <lr.lino nitrogen and the later three sprays , which 

were .:it par , en hanced significantly the amou nt of amino N in 

the 1 C?a v ec . Inter action due to dates en d c oncentrat ions was 

observ ed to be non - s i gnific ant . 

4 .2 . 3 . Nutrient s tatus : 

Data pe rtaining to the nutrient s t titus of 1 eaves , 

shout s a nd f ruit s as influenced by urea sprays a pplied prior to 

lea f fall are pr esented in Tables 12 a nd 13 (pool ed me an for 

t wo y ears) and the year vri.se data for 1982 and 1 983 in 

Appendices 8 , 9 and 10. 

4 .2 . 3 . 1 . Nitrogen : 

Pre- fal l s prays of urea enhanced the N l evel in leaves 

an d shoots , but no s i gnific ant improvemen t was recorded in case 

of fruits. Dela,red urea s prays upt o October 15, increased the 

leaf N composition , which was at par with t he las t spray date . 
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T,3ble l L. Er f e ct of pre'-f all ure a sprays on the chlorophyll and amin o 
nitrogen c:intents of apri cot 1 eaves (pooled mean fo:- 2 yea~ ) 

Tota'. 
chloi·ophyll 
(mg s - 1 
fre!.. h wt . ) 

Ure~ concentration 

. 5 ( c1 ) 

( %). 

35 . 5 
36 . 0 :. . C (C2 ) 

l.'.e.Jn 

Con t!:'Ol 
-1 C"'~ ) 

-- .. - • J • \ p -- • --
Co n~ro l vs s pTay 

!'. 2 . • concentrati on 

Date 0 f spray 

lS S ept . 

) J Sept . 

l"' Oc t . 

3.') Oct . 

35 . 7 

32 . 0 

1 . 1 

N .S . 

35 . B 
36 . l 
35 . 7 

35 . 5 

N .S . 

Chlorophyll 
I a I 

(mg g- 1 
fre~ h wt . ) 

18 .9 
19 . l 

19 . 0 

17 . l 

0 . 4 

N .5 . 

19 . 1 
19 . 1 

18 .9 
18 . 8 

Con i:en t rati on x date of spray 

c1 D1 
c1 o2 
cl o3 

Cl D4 

C2 Dl 

c2 °2 
c2 o3 
C2 D4 

L .S .o. (p=0. 05) 

35 . 5 

36 . 0 
35 . 2 

35 . 4 
36 .2 

36 . l 

36 . 2 

35 . S 

N .S . 

18 . 9 

19 . l 
18 . 6 

18 . 9 
19 . 2 

19 . 2 

19 . 2 

18 . 9 

N .S . 

Chlorophyll 
I b I 

(mg g- 1 
fresh wt . ) 

16 . S 

16. 9 

16 . 8 

14. 9 

0 . 4 

N .S .. 

16 . 7 

16 . 9 
16 . 8 

16 . 7 

N.S . 

16 . 5 

16 . 9 
16 . S 
16 . 6 

16 . 9 

16 . 9 

17 . 1 

1 6 . 7 

N .S . 

P.Jllino 
nitrogen 
( % dr-1 

wt . ) 

1 . 9 

l .S 

1 . 8 

l .6 

0 . 1 

tJ - ~ • 

l .6 

1 . 9 
1 .9 

1 .9 

0 . 1 

1 . 5 
2 . C) 

l . 9 
1 .9 
1 . 6 
1 .9 

1 .9 
1 . 8 

N .S . 
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Table 12 . Effect of pr e -fall urea :; p ray!. on the r.iacronutri cnt ccnt cn t of lea f, :; hoot .lnd f '"uit o f :!c 1 C<."- ll t:! ilf' ri cot (i;1c : ! i::d 
mean for 2 years ) 

Treatmen t 

Urea concentration { ~) 

2.5 (c1 ) 

5 . 0 <ei> 
Mean 

Control 

L. S .D. ( p=0. 05) 
Control vs spray 

Urea conc:attration 

Dat e of spray 

15 Sept . 
3) Sept . 

15 Oct . 

~ Oct. 

L .S,O.{p=0. 05) 

( Dl) 

( D.2 ) 
( D3) 

( D4) 

Nitrogen Phos phorus Pota~sium Calcium '.'a <?nes i um 
Leaf Shoot Fruit Leaf Shoot Fruit Leaf Shoot Fruit Leaf !:>hoot Fruit L· . . af Shoot f!"Uit 

2.10 2.28 184 .2 

?. .17 2 . 37 192 . 4 

2.13 2 . 32 188 . 3 

1 . 67 2.10 184 .2 

0 . 21 0 ,14 24 . 7 

0 . 21 o . 15 2J . 3 

0 . 21 0 . 14 24.0 

0 . 21 0 . 14 2~ . o 

2 . 2 3 1 . 83 102.5 

1 .98 1 . 81 97 . l 

2 .11 i.02 99 . a 

2 . 50 1.71 123.9 

2 .93 0 . 69 6S . 5 

3.05 0 . 71 6 7.6 

2 .99 0 . 70 66 . 5 

2 . 76 0 . 68 66 . 2 

C . 87 0 .42 4 8 .9 

C .83 0 .44 4 6 . 7 

C . 85 0 . 43 47 . 6 

0 ,75 0 . 42 51.0 

0 . 14 0 .13 

N .s . N .S . 

N.S . N.S . N .~ . N.S. e·. c~ O .C6 4.6· O. C9 N.S . N .~ . O. C2 M.S . N .~. 

N.S . N. S . N.S . l . 3 0 . 05 N.S . 4.9 0 .10 0 , 01 l.2 0 . 03 N.S . N .S . 

1.99 2 .27 184 . 6 

2 . 06 2 . 31 186 . l 

2 .25 2 . 33 191 . 4 

2.24 2 . 37 191 . l 

0 . 21 0 . 13 22 . 5 
0 . 2 1 0 . 14 25 . 0 

0 . 2 1 0 ,15 24 .9 
0 . 21 0 . 16 23 . 6 

2.33 1.95 96 . 7 

2 .19 1 . 81 101 . 2 

1.90 l,79 98 . 0 

1 .93 1 . 73 103 . 2 

2 .92 0 . 69 66 . 9 

3 .15 o.72 61 . 2 

3.13 0 . 73 66 .4 

2 . 11 o . 65 65 . 6 

0 . 82 0 . 45 49 .7 

0 .. 86 0.48 49 . l 
0 . 88 0 . 4~ 4 8 . 5 

o. 82 0 , 31 ~ .o 

0 . 21 N .S . N .S . N .S . O. Cl l..!3 0 . 07 0 . 09 N.S. 0 .14 O .Ct2 N.S . C . 04 C . 04 J.l 

Concentration x date of ~pray 

cl D1 

c1 Oi 
cl D3 
Cl D4 

Ci Dl 

Ci Oi 
S D3 

S D4 

L.S . D. (pz0. 05) 

1 . 97 2 . 24 183 . 4 

2 . a:! 2 .28 182 .0 

2 .09 ~ . 30 1 85 . 6 

2 .2 7 2 , 29 185 . 7 

2 . 01 2 . 30 185 .7 
2 . 05 2.35 190 .2 

2 , 40 2 . 36 197 . l 

2 . 21 2 .~5 196.5 

0 . 21 0 . 12 23 . 5 
0 . 21 0 . 15 27 . 0 

0 .21 o . 15 25 .l 

0 . 20 0 . 15 23 . l 

0 . 22 0 .1 3 21 . 5 
0 . 20 0 . 14 23 .0 
0 . 21 0 . 15 24 . 6 

0 . 21 0 . 16 24 . l 

2 . 44 1 . 97 93 . 5 

2 . 32 1.81 101.4 

2 . 05 1 . 60 102 . 5 

2 .11 1 . 75 112 . 5 

2 ,22 1 . 94 lCO . O 
2.05 l. 81 101 . 0 

l.92 l. 77 93 . 5 

1.74 l.12. 94.0 

N ,S . I~ .S . N.~ . N.S . N .~ . 3. 6 0 . 10 N.S. lJ.9 

Lcclf end shoo t: % dry wci <Jnt , Fnil t 1 m<J i m- 19 frc::. h welght 

2 .87 0 .64 65 . 5 

3 .01 0 .70 66.4 

3 .18 0 . 76 65 . 5 

2 . 66 0 . 65 6 4 . 5 

2 .97 0 .75 60 .2 
3 .29 0 .73 60 . l 

3 . 07 0 . 70 67 . 2 

2 . 09 0 . 6~ 66 . 6 

0 . 84 0 . 44 51 . 4 
o .se o . 47 51.2 

0 . 87 0 . 4~ 5() . 0 

0 .87 0 . 37 4 3 . 0 

o.ao 0 . 47 48 .0 
0 . 84 0 . 49 ~7. 0 

0 . 09 0 . 4~ 47 . o 

0 . 77 0 . 30 45 . 0 

o . 19 a . OJ t•l.S. 0 . 05 11.!i . N.S. 



67 

Different spray dates did not affect the N 1 evel in oth er t wo 

t issues analysed . Different concen t rations of urea and its 

int er action w1 th dat es failed to exert t heir influence on N 

upt ak e in any of the three tissu es s tudied . 

4 . 2 . 3 .2 . Phos phorus : 

u rea sprays applied prior t o leaf - fall had no influence 

on the P l eve l in leaves , shoot s or fruits when compared w.i. th 

control . Urea concentrations did not differ i n case of leaves 

and shoot s but the lower concentration rais ed the fruit P 

s i gni fican tly . Differ ent spr ay dat e s failed to influence t he 

P content of leaves , but delayed spra~ .upt o October 3J , 

enhanced its level in s roots . In case of fruits , significan t 

improvement in P content was noticed with the second date onl y, 

thou gh the difference betv1een second and t hi r d s pr ay \·1as non­

s i 9nifi cant . The interaction due to concentrations an d s pray 

dates was observed to be effective in case of fniits only . 

Maxi mum frui t P (27 . 0 mg l CO g- 1 ) was recorded with lower ure a 

ccn ccn ":.ration , sprayed on 30 S ept ember and t he minimum •:Ii th the 

higher concentration sprayed on 1 5 September. 

4 . 2 . 3 . 3 . Potass ium : 

The lev~l of K in leaves and fruits decreased a~d in 

case of s hoots increased conside r abl y with the urea spr ays 

appl i ed at pr e- fall s tage . Th e lower urea con centration r esu lted 

in highe r amount of K in the 1 eaves and fruits, whil e i n cas e of 

s hot>ts , ·i:he di :'.'ference was not significant . Delayed spraying 

reduced th e accumulation of K in l eav es and s hoots • thou gh the 

difference between the l ast t wo dates was not si91ificant . In 

ca~o of fruits , spray dates had no significant effect . The 
-.. 
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interaction due t o dates and spray concentrations was 

S i~nificant in case of leaves an d frui t s . The lower 

concentration of urea s prayed on the first date result ed in 

the maximum leaf K (2 . 44%), and when sprayed on the las t dat e 

r esul t ed in the highest level in fruits (ll2 . 5 mg 100 g- 1 ) . 

4.2 .3.4 . Calcium: 

Leaf Ca content enhanced significantly as a res.ult of 

pre- fall urea sprays . However , in case of shoots and fruits, 

differences were not Significant . The higher urea concentration 

was mor e effective in maintainin g the higher level of Ca in all 

the three tis suer> studied . Time of spr ays exerted Siglifi cant 

influence in case of leaves anti s hoots . Urea sprays applied on 

S eptember 30 and Oct ober 15 , r es pecti vel y, accumulated higher 

amount of Ca in thes e t wo tissues , though these two dates did 

not di ff e r signi fi cantl y with each other . The interact ions were 

als o found to be significant in leaves and shoots only . The 

hi ghes t percentage· of leaf Ca (3 . 29%) was r ecorded \'Jhffi 5 . 0 

per cent urea was sprayed on September 30 , while in case of 

s hoots , it was maximum (0. 76%) with 2 . 5 per cent urea s prayed 

on Oct ober 15 . 

4 .2 . 3 . 5 . Magnesium : 

Mg level increased significantly vdth pre-fall urea 

s prays i n ar ricot 1 eaves . However, in cas e of s hoots and fruits , 

differ ences were not statistically significant . The lower 

con cent ration of urea showed its super:iori ty in case of leaves , 

while in case of shoots and fruits , differences d.Je to urea 

con cent rations were n ot significant . Del ayed sprays upto 

October 15 i ncreas ed the leaf Mg. after which it declined 
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cons ide rably . I n case of shoots its l evel declined markedly 

with delayed sprays of Oct ober 15 and 30, while i n case of 

frui t s , a significant decrease was not iced with t he last spray . 

The di fferences among the first t hree dat es of spray wer e 

observ ed to be non- s i gnificant i n case of fruits . 

4 . 2 . 3 . 6 . Iron: 

A decrease in the Fe content , due to pr e- fall urea 

sprays was recorded in leaves , shoot s as well as fruits . The 

hi ghcr urea concentration main t ained a higher 1 evel o f Fe in 

comparl!:>on to lower concentration in the shoots and fruits , 

\·1hile in case of leaves the difference was non- s i gnificant . 

Delayed sprays lowe r ed the Fe content in leaves as well as shoots , 

r1hile in cas~ of fruits a r eve r se t rend was r ecorded . Interaction 

effect s were found t o be non - s ignificant in all the three tissu es 

un der study, 

4 . 2 . 3 . 7 . Copper: 

Cu conten t increased significantly in the leaves wi t h 

p r e - fall sprays of urea , b.Jt the differ ences in case of shoots 

and fruits were not significant. The l ower concentration of 

urea was more effective i n improving the Cu content of leaves 

and th e higher on e i n the fruits . The CU content due to two 

concentrations , however, did n ot differ i n cas e of shoots . 

Delayed sprayin g reduced the amount of OJ in leaves , though 

the l ast t wo dat es did no t differ significantly . Oiffer ait 

s pray dates did not affect the Cu status of s hoots or fruits . 

The i nte r act ion effect was s ignificant i n case of shoot s only. 

Ma r imum level ,.., '" Cu i n shoots ( 4 . 2 ppm) was found when 5 . 0 per 

cent urea was applied on t he fi rst spray date or when the lower 



•••-C""••• • • - - - r .,.,. _ ...._ _,, 

Treat"ll::mt 
Jron Copr~r 2in r: t.~ ~' ,;. lr . .. -. ..... ----Leaf ~ lloot Fru: t L C• rt.f Sho," t r t u).t L ea f S hoo t F v1 it. l ':: ."J : ' ::.· · v \. := n,:_ t 

Ur ea c on c en t r ati on 

2 . 5 {C1 ) 152 . C e 5 . 2 0 . 61 5 . 0 4 . 0 0 , OS l 7 . 7 31 . 3 0 .32 l f . 7 57 .2 o. 28 

5 . 0 ( C2 ) 158 .2 96 . l 0 . 93 4 , 6 3 . 9 0 . 10 18 . () 31 . 7 0. 35 I {) ':l - - ... 53 .0 0 . 27 

Mean 155 .l 90 . 7 0 . 77 4 .S 4 . 0 0 . 09 17 . 8 31 .5 o. 34 19 . 3 !)!) • l 2.:a 
Cont ro l 201 . 5 lll . 5 1 . 37 3 . 3 3 . S a.as ll .9 30 .l 0 . 2 3 : 1.s 56 . 0 0 . 27 
L • S • !J. ( p =O • 05 ) 
Cont rol vs spray 9 . 5 2 . I') 0 . 06 o. 4 N .!. • N . '.'.:. . 0 . 5 r J • !:;; • 0 . 01 

. . , .. .. ,. 
J·J .s . . ·- . • \ ·• -.J • 

Ure~ conc01trat ion N .!.:i . 2 . 9 0 . 0 6 0 . 4 N .S . 0 . 01 N .S . N -~ . C' . Ol N .:::. • 2 . 4 N .S . 

Date o f SQray 

15 Sept . (01 ) 163 . 7 95 . 5 0 . 60 5 . 3 4 . 0 0 . 09 17. 0 30.5 o.2s 17 . S 54 . 0 0 . 26 
30 Sept . ( £2) 158 . 0 91 . 7 0 .69 4 .9 4 .o 0. 09 19 . 2 31 . 0 ·0 . 35 20 . s 60. 0 0 . 27 
15 Oct . { D3} 154 . 0 89 . 2 0 . 83 4 .5 4 . 0 0 . 09 18 . 9 34 . 9 0 . 36 21 . 9 57 .4 0 . 28 

30 Oct . (D4 ) 144 . 7 86 . 2 0 . 9 7 4 .4 3 . 9 0 ! 09 16 . 4 29 . 6 0 . 35 16 . 7 48 . 9 0. 29 
L .S . ~. ( p = 0 . 05 ) N .5 . 3 .9 :'.) . 09 0 . 5 N .S . N.S . 0 . 8 1 . 4 0 . 02 .:.!_ . 2 3 . 4 0.01 

Concentr ation x dat e of sor ay 

Cl 01 170 . 0 92 . 0 0 . 48 5 .6 3. 8 O. Cl8 15 . 7 29 . 9 0 . 27 16 . 3 56 . S o . 26 
cl D.l 151 . 0 85 . 5 0 . 55 5 .0 3 . 9 o.oa 19 . 3 30 . 3 0 . 35 19 . 3 63. 9 0 . 27 

Cl D3 147 .0 83 . 5 0 . 63 4 . 7 4 . 2 0 . 08 18 . 9 36 . 1 0 . 34 2 3 . 0 55 . 3 o.2a 
C1 04 140. 0 80 . 0 a .so 4 . 7 4 • .l o. 'J9 16 . S 29 . 2 o. 34 16 .1 53. 0 0 . 29 
c2 ol. 157 .5 99 . 0 0 . 71 5 . 1 4 . 2 0 . 10 18 . 3 31 .1 0 . 30 19 . 3 51 . 2 0 , 27 

Ci ~ . 165 .0 98 . 0 0 . 84 4 .9 4 .1 O. LO lq . 1 31 .9 () . 35 21. . 9 56.2 0 .21 
C2 03 161 . 0 95 . 0 l . 03 4 . 3 3 . 8 0 . 10 l B. 8 33 . S o. 38 20 . 9 59 . S o.2s 
~ D4 1 '1 9 . 5 92 . S 1 . 14 4 .1 3 . 7 0 . 10 16 . 0 30. l o. 37 L 7 • .:1 ll tl • Q 0 . :"8 
L , $ .D . { p=O. 05) N .S . N .S . N .!J . N ,$ . 0 13 N .!.. • 1 .1 i .2 N .S . N .S . 4 . R N .S . 

Leaf <lnd s hoot: ppm dry wei g ht; F~1iL : 1119 100- l<:J f r t!Sh weight 
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concentration was appl i ed on t he thi rd s pr ay date . 

4 . 2 . 3 . 0 . Zinc : 

Zn l eve l i mproved i n the apricot leaves and fruits wi th 

th e pr e- fal l s p r ays of ure a , bu t di f f e r ence was not significant 

in cas e of shoo ts . The hi ghe r concentration of urea i mp roved t he 

Zn 1 ev~l i n al l t he three tis~ues , bu t si9"1i f i cant results were 

o l>t ain ed i n cas e of fruit s only . The ma ximum Zn l evel (19 . 2 pµn J 

was r e co rded with t h e secon d s pr ay date . Furthe r delay i n 

s prayin g , howeve r , c e creased t he Zn content of the l eaves . I n 

c ase o f s hoot s , t he delayed sprays rais e d t he Zn cont ent , bu t 

tlle 1 as t dat e s howed 1 sharp de cline . Almost s imil a r fin d.in gs 

were r e corded i n c ase of fruit s , t hou gh t he las t t hree dates di d 

n ot diff er s i gnifi c:ant ly . I nteractions wer e found effect i ve i n 

case 0f l e aves and s hoot s onl y . The highes t Zn conten t (19 . 3 

p pm ) occu r r ed i n l eaves wit h t he l ower u r ea concen t r ation 

s prayed on the second da.te , whil e in case of shoots , i t was 

r e co rde d to be 36 . l ppm when t he same con centrat i on applied on 

th e thi r d spr ay dat e . 

4 . 2 .3 .9 . Mang an ~s e : 

Mn cont <J n t di d not alter signifi cantly i n any of t h e 

pl ant t i s s u e s tu died wit h pre -fal l urea sprays . The l o ::er 

concen t rat i on of urea main ·tain.2c( i. ts superio rity i n s hoots , whil e 

i n th e ot her t Vi.O t i s s u es the di f f. e..ren c es we r e n ot s t atisti c ally 

significant . Mn con t ent in.creasec/ t n the leav~s wi t h spr ays 

appl i ed upt') Oct ober 15, i~ough i t was at par with t he earli er 

spray dat e . A further del d.y LO t he urea s prc'.ly reduced t he Mn 

cont.: nt i n l eaves si gnifican.~ l y . In case o f shoots , t he 
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s econd date of s pray was most effective , after which it declined . 

In aprico t frui t s , Mn level improved even upto the l3s t spray 

date , thou gh the l as t t wo dates did not di ffer s ignificantly . 

The interaction was s i gnificant in cas e of shoot s onl y whe r e 

maximum Un (63 . 9 ppm) was r eco rded when 2 . 5 per cent urea was 

spr ayed on 30 September . 

4 . 3 . Effect of pre- harvest sprays of mineral nutrients and 
growth r egulators on the sto rage behavi our an d nutrient 
& t atus of New Castle apricot 

4 . 3 . l . Fruit characters : 

Pooled means for two years pertaining to the periodical 

chan ges in various quality char act ers reco rded at 10 days 

interval from the date of harvest ( o0 ) to 30 days o f cold 

s torage (D3 ) are pres ented in Tables 14 and 15 . The year wis e 

da t a for 1982 and 1983 are given in Appendi c es 11,12 and lS. 

4 . 3 . l . l . Fruit res piration : 

Rate of res piration was influenced gr Qatly by differ ent 

treat ments appl ied . Fruits treated wi. th T 10( CaC~ + f.\H) 

resul t ed in t he lowest rate ( 3 . 8 mg COi kg- 1 h- 1 ) of respiration 

followed by r2 , r16 and T5 • On the other hand , ftuits respired 

heavily when treated wi th r1 , r
3

, r
7

, r14 and T18 • It was 

obt. erved t hat treatments res ultin g in the lower r espiration 

r a t e at the time of h arvest , maintained it throughout t he 

s t o rage period . A petusal of TaLle 14 also reveals t hat t here 

was a !;udden decline in the respi r at ion rate when t jle fruits 

were stor ed for the f irs t 10 days in comparis on t o the fres hly 

ha rves t ed frui t s . Thereafter with subs equont storage, i t rose 

and was maximum (5 . 6 mg CC2 k g- l h- 1 ) on the las t s ampling date . 



Tabl.e l.4 . E££ect o f nutrients a n d gro• . .'th rco2ul <> tor:; o n t.he ra"t.C? of: re~ 1 1.rn t 1. o n and f 1. "CTl'ln cs ~ o l ~e..-1 
Cas t le apr icot fruits s t ored a t C 

Treatment Tr eat ment Re$piratioo(mq Co2 kg-lh-1 ) Fruit firmne~s Lka 1 
No . QQ~~ afteI stQiaQ~ 

0 10 20 3G Me an 0 10 20 ~ Mean 

Tl H3ao3 ( C . 2~} 5 . 9 3 . 3 5 . 5 5 . 9 5 . 1 8 .4 5 .7 4 . 7 3 . 6 5 . 6 

T2 CaC12 ( G. 5%) 4 .2 2 . 8 4 . 0 4 . 5 3 ,9 10 , 0 (. . 0 6 .9 5 . 6 7.6 

T3 KN 03 ( 0 .5%) 5 . 7 3 .2 5 . 5 5 . 9 5 . 1 8 .8 7 .2 6 . 0 3 . 5 6 . 4 

T4 GA (50 ppm} 5 . 3 3 .2 5 . 2 5 . 7 4 . 9 8 .9 6 .9 5 . 7 4.0 J . 4 

T5 MH ( 1000 ppm) 4 .4 2 . 9 4 . 3 5 . 1 4 . 2 9 . 9 8 .4 6 . 7 4 . 5 7. 4 

T6 ~ADH( 1000 ppm) 5.4 3 . 7 4. 9 5 .7 4. 9 9 . 0 7.4 6 .2 4.4 6 . 7 

T7 H3B03tGA 5.6 3 . 3 5 . 5 6 . 0 5 .1 8 .9 7, 3 6 .4 4 . 3 6 .7 , 

TB H3B03iSADH I !) . 5 3 .2 5 . 4 5 .9 5 . 0 8 . 8 7. 3 6 . 0 4.3 6 . 6 

T9 CaC12 +GA 5 . 4 3. 2 4 . 3 5 . 8 4.7 9 . C 7. 8 6 .4 4. 9 7 . 0 

T10 CaC12 +MH 4 .1 2 . 4 3 .9 4. 8 3 . 8 10 . 3 8 . 7 s.o 6 . l 0 . 3 

111 KN03+lAH 4.5 3 . 2 5 . 3 5 . 7 4 . 7 9 . 3 1.a 6 .6 4.3 7. 0 

T12 KN 03+S ADH 5 . 4 
~ 

3 . 2 5 . 4 5 . 9 5 . 0 8 . 8 7 . 3 5 . 3 3 .6 6 .2 

Tl3 H3Bo3+caC12 +GA 5 . 7 3 . 3 5 . 3 5 . 8 5 . 0 8 . 9 7. 8 6 .6 3 .9 6 . 8 

T14 H3Bo3..SADH+GA 5 . 5 3 . 3 5 . 5 6 .0 5 .1 8 . 7 7 . 8 5 . 7 4 . 3 6 . 6 

Tl5 CaCl2 +GA-+MH 4.9 3.1 5 . 1 5 . 6 4.7 9.4 7. 6 6 . 5 4 .6 7 . 0 

Tl6 CaC12+KNo3+1~H 4.2 2 . 5 4. 2 5 .0 4 .0 9 .7 8 . 2 7 . 8 4 . 5 7.4 

T17 KN0 3+MH+SADH 5 .1 3.2 5 . 3 5 . 8 4 . 8 9,5 7 . 4 6 . 0 3 .5 6 .6 

T18 KN 03-tGAiSADH 5 . 5 3 ,4 5 . 5 (j . 1 5 .1 \ > 7 .2 5 . 8 4 .6 6 . 7 . •·~ 

Tl2 'Control 5 . 5 3 . 3 5 . 4 5 . 7 5 .0 7 . 6 6 . 5 4.7 3 . 3 5 . 5 

Mean 5 .1 3 .1 !). 0 5 . 6 - 9. 1 7 . 5 6 .2 4 . 3 

L.S .o. ( p=G. 05) 
l. Treat ment 0 . 37 0 . 44 
2 . S t orage dat e (, . 17 0 . 20 
3. Treat incn t x dat e - 0 . 88 
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4 .3 .1 . 2 . Finmess : 

Dat a presented in Table 14 s ~ows that all the 

treatments improved the fruit firmness during storage , exc!:i::t 

tha t of T1 (H3uo3) which was at par \•1ith that of control . 

Fi .I'lOn e& s was obz erved t o be maximum ( 8 . 3 k•1 ) viii. th T 10 (CaC12 + MH ) 

which was !:.i gni f icantl y superior to all other treatment~ . Th;;: re 

w.:is a s l1arp decline. in the f irmness from the firs t samplin g 

dat e (4 . 3 Kg ) . Inter acti on due to treatments cri d s torage dat es 

was noti ced to be r.igriificant . Maximum fr,uit pre!>su r e (10 . 2!;) 

was r ecorded '.'Li. th r10 or r2 on the dat e of harvest end the 

minimum under control on the las t sampl ing date . 

4 . 3 . l.3 . Total soluble solids: 

Different treatmen t s of min er al nutrients and gro1:rth 

regulators had no visible effect on the percentage of lSS in 

fruits (Table 15) . During s t orage , however, it increased 

significantly, t hough t he last three dates (10- 30 days of 

storage) did not differ stat isti cally f~om each other. 

Interaction effects were found to be non-signifi cant . 

4 . 3 .1 . 4 . Titratable acidity: 

SADH ( r6 ) treat e d fruits exhibi t ed the highes t amoun t 

of titratable acid ( 0 . 68%) which did not differ s t at istically 

fro m T
1

, T4 , r7 , r9 and r16 • Acid content of the fruits declined 

s h~rpl y with each samplin g date during storage . Interaction 

ef f 0cts due to treatments end storage dat es were found t o be 

s i gnif5. cant . The maximum acid content ( 0 . 90%) occurred in the 

fruits treated with GA ( r4 ) on the date of harvest and the 

minimum (0 .59%) with r11(KN03 + MH) on the last samplin g date . 
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Table 1 5 . Effect of nutrients and gro1·1th r egul a t ors on the quality attrit.vt e:; of ~ llM Co:. : l u a p r icot 1 ( nJt t s s t o r J:?d at o0 c 

Treatment Treat men t Tot al s oluble. .s olids { ~} Ac1 di tx '~l ____ . _ Pul p p H 
No . 15ays af ter :: ~o r-;io e 

0 lo 2o 30 t.le cn 0 10 2o 30 l.i <? an 0 IO ~15 3ij :4~~ a') 

Tl H3Bo3(0 ·1. '7,) 10 . 9 11.5 12 . 7 13 .2 12 . l o . 7'1 0 .68 0 .62 0 .57 0 .67 3 .5 3.7 3 .7 3 . 8 3. 7 

T2 CaC12 (0.5%) 10 .2 10 .8 11.2 ll.3 10 .9 0 . 82 0 .65 0 . 60 0 . 51 0 . 6t. 3 .5 3 .7 3. 8 3 .9 3.7 

T3 KJll03( o . 5%) 11.8 12 .2 12 .4 12 .o 12 .l a .ea 0 . 60 o .58 0 . 54 C.63 3 .6 3 .7 3 . 8 3 .9 3 .7 

T4 GA (50 pi;m) 10 .5 11.2 12 ,2 12 . 3 11 ,6 0 .90 0 . 63 0 . 60 0 . 57 0 .67 :"l . 6 3 .7 3.7 3 .9 3 .7 

T5 MH (lCOO ppm) 11.3 11.9 13.'0 13 . l 12 . 3 0 . 64 0 . 61 0 . 60 0 .59 0 . 61 3 .5 3 .5 3 .7 3 . B 3 .6 

T6 SADH ( 1000 ppm) 11.7 12 .4 13.0 1 3. 4 12 .6 C. 88 0 . 12 0 .63 0 . 51 0 .6S 3 .6 3 .7 3 .8 3 . <} 3 .7 

T7 ~B03 + GA 10 .2 10.6 11. 5 11, 3 10 .9 0 .76 o. 71 0 .66 0 .53 o .67 3 .5 ';!. . 7 3 .7 J .a 3 .7 

Ta ~B03..SAOH 11. 0 11. 8 12.2 12.l 11.7 o.B2 0 . 59 0 .59 o . 56 o .64 3.6 3 .7 3 .7 3 .8 3 . 7 

T9 CaC12-tGA 10.4 11.7 12 .6 13.0 11.9 0 . 78 o . 69 0 . 60 0 . 58 0 .66 3.6 3 .7 3 . 8 3 ,9 3 . 8 

tlO CaCl2 -tMH 10 . l l l.O 11. 3 11. 5 10 . 9 0 . 75 0 . 61 0 . 58 0 .51 0 . 61 3. ::> 3 .6 3 .7 3 . 8 3 .7 

T11 KN034MH 11.3 1.1. 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 

Tl2 KN03..SA!li 11.4 12 .2 13. 2 13. 5 12 .6 0 . 75 0 . 71 0 . 60 0 . 49 o . 64 3 .5 3.6 3.6 3 . 7 3 . 6 
113 ¥03-+CcC'l21{iA 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 

T14 ~B03..SADH+C~ 9 . 8 10. 5 l,l.l 11.4 10 . 7 0 .73 o . 64 0 . 62 0 .60 0 . 65 3 .5 3 .7 3. 7 3 .9 3 . 7 

Tl5 CaC12+GAtMH 10 . 9 12 . 0 11.6 11.5 11.5 0 .67 0 . 64 0 . 61 0 . 54 0 .62 3.6 3 .7 3.9 3 .9 3. 6 

Tl6 Ca<::12 +!<N03+1.\H 10 .2 10. 7 11 . 7 11.4 11.0 0 .87 0 . 65 o . 61 0 .50 0 .66 3. 5 .3,6 3 .7 3 . 8 3.7 

Tl7 KN03-+-11'1tfS AOH 10. 7 1.1 . 3 ll. 7 12 . 4 11.5 0 . 79 0 . 68 0 , 62 0 . 51 0 .65 3.6 3 .6 3 .9 4 . 0 3. S 
118 l<N031GA-t5ADH 10.l 10 .7 ll . 7 11. 5 11.0 0·. 82 0 . 63 0 . 60 0 . 56 0 . 65 J .5 3.6 3. 6 J . 7 3. 6 

Tl9 Control 9 . 6 11 .6 12 .6 13. 0 11. 7 0 . 82 0 . 57 0 . 52 0 .50 0 . 60 3 .4 3.6 3 .7 3 ,9 3 .6 
-

MeCl'I 10 .7 11,4 12 .l 12 , J - o . 78 o .65 0 .60 o . :,4 - 3 .5 3 .6 3.7 3.8 

L.S . D. (p'"'° .05) 
' Treatment N .S. 0 . 02 o . O:S 

Storaae dat e l. ?. O. Ol 0 . 0 3 
Treat rnt'O t x date N .S . 0 . 05 N .S . 
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4 . 3 . l . ~ . Pul p pH: 

Differ ent t r e ci t men t s of min e r al nut rie nts an d gr owth 

r eiju l dt0 r s had distin c t in f luence on t he pulp pH. I t was 

m0x.i.rnu m ( J . 8 ) un de r T17 , T1 5 , T12 , r 1 3 and T
1 9

. The pH l ev el 

o f fri.li t s r ose signific antl y with enhanced sto rag e period , <J nd 

•.i:1s m~ :<i mu rn o n the l as t sampl i n g date • . The interacti on bi:t ween 

t r e .::i t r11en ts 1n d s t o r age da t es v;as fou n<i to be non - s ignificar.t . 

4 . 3 .2 . tlu t r i c:n t stat us : 

4 . 3 . 2 . l . Fruit nu t 1·i en t s t atus : - - - -- ---- - --
Ar:ir i cot f .rui ts t r eated \vi th differ ent nu t rients and 

gro•:;t h regu lat o r s at t he pit h ardening s t age , were an al ys ed 

f or di ffer ent nu t r ien t s at ha rves t an d a f t er 30 days o f cold 

sto r a ge at o0c . The pool ed means fo r t wo years are pr es ented 

in Tabl es 16 an d 17 -a nd the y ea r wise dat a gi ven in Appendi ces 

14, 1 5 and 16 . 

4 . 3 .2 . l . l . Ni trog en: 

Differ ent treat ment s s hawed their disti nct in f l uence on 

t he l evel of N i n t h e fruits . Maximum amount (215 . 2 mg 100 g1 ) 

o ccurred i n the fruits t r eat ed with CaC12 ( T2 ) which was 

signi f i can t l y 

( 1 31 .o r.ig 100 

s u perior to all other t r eatment s . The- lowes t N 
-1 
g ) was n,oti ced under T 18 (l<No

3
+GAtSAai) , t houg h 

th.: ot her treatrn~nts r1 9 , Ti_ , T11 , T1 7 , T1 6 and T15 did not 

diffe r !::.igni fi c an tly f r om it . Frui t N incre as ed s i gni f ican t l y 
- l 

during s torag,e f r om 140 . 3 t o 176 . 4 mg 100 g o f fres h f !'ui t . 
. 

Int er a ction s f fects were foun d t o b 0 signi fi c ant . Maximur.i i! 

occurred 220 . s mg lCXJ-~ with T2 (CaC12 ) on the date o f ha rvest 

.:.n d the minimum ( 113. 3 mg 100 g- 1 ) under control, a lso at harves t. 
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Table J.6. E£(ec't or .ru t.rl cn ts and growth re ~~Jl.>to-r!'. C?rt the- 1n ..ic.ronutr1.Ln"t sta tu s o f New C.:istl~ op rl co-t f-n> l..'t. s st.o reu "'"' c0 c 

(mg LOO 9- f~:>h wei g/it ) 

Treat ment Treatment Ni t roC':l £0 Phos12horus Pot assium Calcium 1.1 am f!SJ._vm 
No. Da~ af'Eer s{ora Cle 

0 30 Me S!!} 0 30 Me1111 0 X> Mean 0 3) Me an Q-jQ Mean 

Tl H3oo3 ( 0 . 2%) 133 .3 136 .2 134 . 7 29.0 3) . 5 29 . B 119 .2 113.5 116 . 3 43. 0 58.0 50. 5 53 . 3 66 . 0 60. 7 

T2 Ca~{0 . 5%) 220 ,8 209 . 6 215 . 2 29 . 3 J0 . 8 30. l 112 . 8 133 . 5 123 .2 4E , 7 54.0 51.3 57.2 76 .2 66 . 7 

T3 l<N03 ( 0 . 5%) 130. 3 177 .6 154.0 30. 0 30 . 8 30. 4 J.25 . 7 122 .2 123.9 46 . 0 49 .0 47. 5 48 . 0 77.8 62 .9 

T4 GA (50 ppm ) 142 .8 183 .0 162. 9 30. 0 34 . 7 32 . 3 113 . 7 112 .2 112-.9 47 .0 t.7 .o 47.0 57 .5 64. 0 60. 7 

Ts MH ( .l.QX> ppm} 123 .0 196 .2 159 .6 28 . 3 27.7 28 .0 97 .5 115 . 3 106 .4 51.0 50 .0 50 .5 61 .2 62 . 0 61.6 

T6 s;AOO( l CCO ppm) 156 .8 173 .8 166 . 3 23 .5 26 . 0 24. 7 121. 3 l33 . 7 127.5 48 .o 44 .o 46 ,0 50 , 5 59.8 55 .2 

T7 H3B03+GA 142 .2 171 .2 156.7 29 .0 34 .2 31 ;6 110 .2 113 .2 111. 7 49 . 0 55 .0 5.2 .o 52 .0 67 .5 59.7 

Ta H3B03...SAJli 119 .8 182.6 151.2 23 . 3 29 .0 26 .2 107 . 0 124 . 0 115 . 5 43. 0 47 .0 45 .0 52. 3 67 .5 59 .9 
T9 CaCl.2 -+GA 143.7 183 . 7 151 . 8 28 .8 30. 0 29 .4 138 . 3 131 . S 135 . l 51.0 55 .0 53.0 54 . 2 63 . 0 58 .6 

TlO CaCl.2 -+MH 142 .2 206 .7 175 . 4 27 . 7 28 . 3 20 . 0 90 . 0 l l 5 . 0 106 . 5 44.0 47.0 45 ,5 50.7 64 .5 57 . 6 

Tll KN03+1AH 116 .o 162 . 7 139. 3 .l8 .o 29 . 5 29 .7 98 . 5 108 . 3 103.4 49 . 0 49 .0 48. 5 56 .2 62 . 8 59.5 

Tl2 i<N0
3

tSADH 145 . 7 190 . 5 168 . l 3J . !1> 33 .0 31. 7 100 . 3 118 . 2 10j .2 4B ,O 43 , 0 45 , 5 52 . 5 60 .2 56 . 3 
113 H3B03+CaCl2+GA 145 .0 191.B 168.4 29 . 8 33. 3 31.6 10 8.0 120 . 0 ll4. 0 49 . 0 48 . 0 48.5 57 . 7 67 .0 62.3 

Tl4 H
3

Bo3...SAlli+GA 171.0 210 .5 190 . 7 30. 5 33. 3 31.9 108 . 5 122.2 117. 8 46 . 0 51. C 48 . 5 53.8 60 .0 56.9 
115 <;: aC12 +GA iMH 123. 5 170.0 146 . 7 33 .0 . 29 . 0 31.0 104 . 2 110 . 5 104 . 0 48 . 0 53 .0 50 . 5 48 . 8 64. 0 56 , 4 
116 CaCl2 +KN0

3
-+{t.H 143.0 lB3 . 0 163.0 2 7.5 25 .7 26 .6 94 . 0 l~ . 3 112 .2 47 .C 48 . 0 47 .5 56 . 3 69 . 2 62 . 7 

T17 KN03iMHtSADH 131 .7 153.7 1-42 . 7 2e . 5 28 .2 23 .3 101 . 5 116 . 5 LC9 . 0 48 . 0 53. 0 50. 5 49 . 3 61.2 55.2 

TlB KN03iGAt5ADH 119" .0 143. 0 l31 . 0 ~LO 3.l. . 6 3J . 8 99 . 0 121.0 110. 0 43. 0 54 . 0 48 . 3 53.5 61.2 57. 3 

Tl9 Control 113.3 151.3 132 .. 7 25 .2 2~ .5 25 . 3 98 .0 129 . 5 ,;.13, 7 47 .0 51.0 49. 0 51.0 56 . 2 53 . 6 

Me.., 140 .3 176 .4 - 25 .6 29 ,2 - .lOB.2 12G. 6 - 46 .0 50 . 0 - 53. 5 64 . B 

L.S . D. (p=0 . 05) . 
Treatment 19 . 5 N .S . 9 .7 N .S . 3. 7 
Stor age .dat e 6 . 3 N , !.J . J . l 1. 5 1.2 
Treat ment x date 27 .6 M .s . 13 . 7 N .S . 5 . 3 
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4 . J .2 . 1 .2 . Phosphorus : 

Differ ent chemical treatments as well as the s t or age 

d ij tC~ failed t o exert t hei r i nfluence on the level of P in the 

fruits . The interaction bet ween treat ments and stor age dat es 

•. 1as also observed t o be non significant . 

4.J . ~ . 1.3 . Pot assium : 

T9 ( CaC12 +GA) was mos t effecti ve in enhan cing the i< 

lev el of t he fruits during s t orage (13'.J . l mg 100 g- 1) I whi ch 

\·1as at pa r wi th T6 {SADH) . 

U N0
3

+bADH) which did not 

The lowes t level occu rr~d wi t h r
11 

dif fer significJn tly from T10, T
15

, 

T5 , T10, T17 , T12 , T8 , T7 , r16 an d r 14 and t hes e were markedly 

in ferior t o contr ol . Rest all the t r eat ments were at pa r vd th 

control . Da t a in Table 17 indicat e t hat K l evel in fruits 

in creased signi fl cantl y duri ng 30 days of s t orage . Interacti on 

bet ween treat ments and storage dates was found t o be s i gn! fi cant. 

Maximum K in fruits was estimated (138 . 3 mg 100 g- 1 ) with T
9 

( ( 9
- 1) CaC12 +GA) on the da t e of harves t and the minimum 98 mg l(X) 

wi th r10 (CaC12~~H} or control. 

4 .3.2 . l.4 . Calcium: 

Data pr esent ed i n Table 17 demons t rates that di fferen t 

treatments could not influence the accumulation of Ca in th e 

f - ui ts when compar ed with control . However , Ca cont ent increased 

signific antl y during fruit s torage . Inter acti on between treat:;ients 

and s t o r age periods was al so f ound t o be non- signi ficai t . 

4 . 3 . 2 . l . ~ . M~gnesium : 

Maxi~um accumulation of Mg {66 . 7 mg 100 g- 1 } occurred 

in the fruits \'\'ith T2 (cacl2 } , which was s i gnifican t ly superi or 

to all the ot her treatments and t he minimum (53 . 6 mg l CO g- 1 ) 
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was un de r control , which was a t par with r17, r
6 

T 
2 

T T 
• l , 15 . 1 4 

and T18 • M~ level was noticed t o increase cons i derably durin s 

s torage . Interact ion between tr1.: atm~ts and t he s t orage dat e !S 

w rs found to be si gnificant . Maximum level of fruit Mg (17.8 mg 

-1, d ( l C{· g was recorde w:I.. th T 3 KN0 3 ) after 30 duys of sto rag e 

( - 1) and the mini-mum 48 mg 100 g :1ith the same treatment on the 

dat e of ha rves t . 

4 . 3 . 2 . 1 . 6 . I ron : 

Application of CaC12 (T2 ) 'II.as t he mos t effective i n 

maint aining the ma xi mum a ccumulation (0. 82 mg l CO g- 1 ) of Fe , 

followed clos ely by T1 and T3 , The lowes t amount was noticed 

in the fru its treat ed wi th r18 (KN0 3+GA+SADH), fel lowed by r14 , 

T5 , T6 , r4 • r19 and r16 which were at par '<'li th it . A sharp 

- 1 t incre<.Jse from C. 40 to 0 . 86 mg. 100 g of Fe occurred in he 

fruits when s tored for 30 days at o0 c . Interaction due t o 

treatments and s t o rage dates was fou nd t o be significant . 

Maximum concentration of Fe ( 1 . 07 mg 100 g- 1 ) was estimated 

with T 3 ( KN0
3

) af t er 30 days of s t o rage and t he minimum ( O. 33 mg 

100 g- 1 ) with r14 ( H3Bo3-tSADH+GA) on the date of harvest . 

4 . J .2 .1.7. Coppe r : 

c ac12 ( T2 ) t reat ed fruits r esul t ed in maxi mum 

accumulation of Cu (0 .11 mg 100 g -l followed clos ely by T1 , 

r
7

, r
8

, r
10 

and r18• Minimum OJ (0 . 08 mg l O'J g- 1 ) was estimated 

un der r 12 (KN03-tSAil-i) and r 15 (CaC12+GA+MH) wh:l.. c_h did not differ 

s i gnificantly from T12 , r1 3 an d r19 • A cons iderable increase 

in the cu component occurred when t he f rui t s wer e s t ored for 30 

days . Th.e in t e r acti on was observed t o be signifi cant . Maxi mum 

amount of Cu was es tima.t ed (0 . 13 mg 100 g- 1) with r2 and r11 
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Table l 7 . Effect of nuT..i.:L cn t s a nd g rowth r cgulato rS on the micronutrient statu£ of New Castle aprico t 
fruJtsstored at o0 c (mg l 00- 1 g fresh wei l)ht ) 

Treatment Treat men t Iron Coeeer Zinc Manaane!'> e 
No. Days after s t o r age 

(j 30 Me an g 30 Mean 0 3) Mean 0 30 Mean 

Tl H
3
so

3
(0 . 2%) 0 .47 1 . 05 0 . 76 C. 08 0 . 12 0 . 10 0 . 40 Q. 53 0 . 46 0 .26 0 . 38 0 . 32 

12 CaC12 ( 0 . 5%) 0 . 67 0 .97 0 . 82 o.os 0 . .13 0 .11 C. 31 0 . 49 0 . 40 0 .26 0 . 40 C. 33 

T3 KN03( 0 . 5%) C. 44 1 .07 0 . 76 0 . 07 0 . 11 O. C9 o. 34 C. 43 o . 39 0 . 26 0 . 37 0 . 31 

14 GA (50 ppm) 0 . 39 0 . 73 0 . 56 0 . 08 0 .11 0 . 01 0 . 43 0 . 54 0 . 48 0 . 26 0 . 38 0.32 

T5 MH ( 1000 ppm) o. 36 0 . 73 0 . 55 o.os 0 . 11 0 . 09 0 . 37 0 . 54 0 .45 0 .24 0 . 40 o.32 
T6 SADH(lOOO ppm) 0 . 34 0 .78 0 . 56 0 . 07 0 . 11 O. G.1 0 . 40 0 . 52 0 . 46 o .24 o.36 0 .30 

T7 H3ao3~Q 0 . 40 0 . 79 0 . 60 O. C9 0 . 11 0 . 10 0 . 47 0 . 48 o. j9 0 .25 0 . 36 o . 30 

Ta H
3

so
3

-+SADH c . 35 0 . 89 0 . 62 o.oa 0 .13 0 . 10 0 . 39 0 . 53 0 . 46 0 . 24 o. 37 0 . 30 

T9 CaCl2 +GA 0 . 50 0 . 76 0 .63 0 . 08 0 . 12 0 . 09 o . 34 0 . 42 0 . 38 0 . 27 0 . 41 0 . 34 

T10 CaCJ. 2 -+MH o. 38 0 . 91 0 .65 o.oa 0 . 12 0 . 10 0 . 43 0 . 54 0 . 48 0 . 23 0 . 35 0 . 29 
111 KN0

3
+MH 0 . 47 0 .91 0 .69 0 . 07 0 . 13 0 . ()-) 0 . 44 o .54 0 . 49 0 . 24 o. 34 0 . 29 

112 KNO 3 -+S ADH o. 39 1.03 0 .71 0 . 01 0 . 10 0 , 08 0 . 38 0 , 54 0 . 46 0 ~ 25 o . 37 0 . 31 
113 H3BO 3 +caCl2 +GA 0 , 40 0 . 80 0.60 0 . 07 0 . 11 0.09 0.38 0 , 50 0 ,44 0 , 24 o. 37 0 .31 

Tl4 H3Bo3-+SAOH+GA 0 .33 o . 74 0 . 53 o.oa 0 .11 0 . 09 0 . 37 o .45 0 . 41 0 . 23 0 . 36 0 . 30 
115 CaC12 +GA#AH 0 . 37 0 .95 0 . 66 0 . 08 0 . 09 0 . 08 0 . 36 0 . 45 0 . 41 0 . 25 0 . 40 0 . 32 
116 CaClz+KN03~·~H o . 32 0 . 62 0 . 57 0 . 00 0 . 10 0 . 09 o. 34 0 .. 10 0 . 37 0 . 24 0 . 40 o. 32 
111 KN03 +MH+SADH ('I . 73 0 . 87 o . 62 o.oo 0 . 10 0 . 09 0 . 38 0 . 44 o. 4.l 0 . 23 o. 38 0 . 31 

T1e KN03+GA-+5ADH 0 . 65 0 . 69 0 . 51 0 . 08 0 . 11 0 . 10 0 . 36 0 .42 c . 39 0 . 2 4 0 . 37 0 . 31 
119 Control 0 . 37 0 . 77 0 . 57 0 . ITT 0 .11 0 . 09 0 . 25 0 . 38 o. 31 0 . 22 o. 34 0 . ~8 

Mean 0 . 40 0 . 86 - 0 . 08 O . .ll - 0 . 37 0 . 48 - 0 . 2 4 0 . 37 

L .S .o. (p =0 . 05 ) 

l . Trea:mcnt 0 .07 . 005 0 . 02 o. 02 
2. ~to rage dat e a . a~ . (,02 0 . 01 0 . 01 
3 . Tn- .:itmcn t )( d;it o (J .10 .oou U.OJ N . ~ . 



aft er JO days of storage and the minimum under T
3

, r
1 0

, r
11

, r
12 

T 1 3 an d r19 on the harves t date . 

4 . 3 .2 . 1 . 8 . Zinc : 

Al l the treat ments we r e effective in i mproving t he Zn 

content of the fn.ii t s i n compari$on to control. il\ aximum 

( -1 ) accumul at i on 0 . 49 mg 100 g o c curred wit h r
1 1 

(KNo
3

+.'!.H) 

i:rld.ch was a t pa r •1.i th r10 and T4 • Zn level enhanced 

~ .t (lnificontly from 0 . 37 to C .48 mg 100 g- l in frui ts wring 

s torage . Interacti on due to treat ments and storage dates was 

al.s o found t o be significant. Zn accumulati on was maximum 

( C. 54 mg l CO g- 1 ) in the f r uits un de r T4 , T
5

, r10, r
11 

and r
12 

after 30 days of s t orage , whi le t he minimum (C . 25 mg lOJ g- 1 ) 

r es ulted un de r control on the dat e of ha rvest . 

4 . 3 . 2 . 1 . 9 . Mangan es e: 

Different treatments of nutrients and growth regulators 

i mproved the Mn con t ent of fruits in comparison t o control , 

though r11 an d T10 di d not differ from it significan t ly . r
9 

( CaC1
2 

+GA) was mos t effective in maintaining the Mn level 

followed closely by T2 (CaC12 ) . Interaction due t o treatr.ient s 

an d r. tarage dat es was, ho.,.vever, foun d to be non-s i g.'l ificant . 

4 . 3 .~ . 2 . Leaf nutrient status : 

The dat a pertaining t o the influence of nutri en t s 

a nd growth r egulators on the leaf nutrien t sta.tus are presented 

i n Table 18 . The year wise dat a fi gures in Appendix 17 . 

4 . 3 .2 .2 . l . Nitr ogen : 

out ot 19 treatments , only r11 (KN03+MH) could r ais e the 
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Table 18 . Effect of nutri ents and growth regul ator·~. on the l eaf nut r i ent s ta tus of New cas t l e apr i cot 

Treatment No . Treatment N( %) P( %) K( %) Ca( /6 ) Mg( ~) Fe(ppm) Cu (pµn) Zn ( ppn) Mti (ppm) 

Tl H3Bo3{ 0 . 2%) 1 . 88 0 . 29 3 . 03 3 . 32 o . 69 217 . 0 5 . 5 12 .6 15 .2 

T2 CaCl.2 ( O .5%) 1 . 65 0 .26 3 . 50 3 . 04 0 .16 293 . 0 6 .1 14 . 4 22 . 4 

T3 KN03(0 . 5%) 1 . 73 0 . 25 3 . 12 3 . 31 0 . 70 234 . 5 6 . 0 14.7 22 . 5 

T4 GA (50 pµn) l . 65 0 . 34 3 .42 3 . 42 0 . 68 219 . 5 5.6 15 .9 20 .4 

T5 MH ( 1000 ppm) 1. 80 0 . 25 2 . 68 3 . 26 0 . 74 181 . 0 6 .7 11. 8 13 . 7 

T6 SAOH{ 1000 ppn) 1 . 57 0 . 29 3 .44 3 . 07 0 .10 190 . 5 6 . 6 13 .2 17 . 8 

T7 H3ao3+GA 1 . 71 0 . 29 3 . 63 2.72 0 .10 250 . 0 6. 8 15 . 3 20. 3 

Ta H3Bo3..SADH 1 . 70 0 . 26 3 . 05 3 .44 0 . 74 226 . 5 7.1 13 .9 20 . l 

T9 CaC12 +GA 1.6a 0 . 27 3 . 00 2 . 76 0 . 65 268 . 0 5 . 4 14. 8 21.3 
110 CaCl.2 iMH 1.56 0 .27 2 . 71 3 . 13 0 .77 269 . 5 7 . 0 14.6 23. 8 
111 KN03+MH 2.15 0 . 2 1 2 . 68 2 .46 o . 74 1 61. 0 7.2 1 3 . B 21.3 
112 KN03..SAai 1.58 0 . 28 2 . 83 2 . 82 0 .71 233 . 0 7 . 4 11 .4 15 .l 
113 H3Bo 3 .+CaC12 +GA 1 . 89 0 . 27 3 . 37 3 . 48 0 . 71 268 . 0 6 .5 13 . 8 15 . 6 
114 H3ao3..SADH+GA 1.62 0 . 26 3 . 41 3 . 28 0 .74 190 . 5 7.7 12 . 5 13 . 7 
11s CaC12 +GA+MH 1.60 0 . 25 3 .04 2 . 66 o .66 220 . 5 5 . 6 12 . 8 15 .2 
116 CaC12 tKNO 3 +M H 1 . 61 0 . 26 2 . 72 3 .00 0 . 78 209 . 5 5 .9 13.l 18 . 5 
111 KNO 3.+MHtSADH 1 . 41 0 . 25 3 .26 2 . 56 0 . 71 205.0 8 . 7 12 .2 14 . 7 
11s KN0 3+GAfSADH 1 . 81 0 .28 3 . 53 2 .92 0 . 85 202 . 5 5 . 4 16 . 3 24 .4 

T19 Control 1.22 0 .12 2 . 62 2 .2a 0 . 72 238 . 0 6 . 5 16 . 8 33 . 0 

I L .S • D. ( p =0 . 05 ) 0. .15 0 . 02 0 . 28 0 . '2.7 0 . 07 31 . 6 0 . 5 1 . 0 5 .0 
i 
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leaf N signi ficantly (2 . 15%) i n comparis on t o control (l . 92,~) . 

The o ther treu t ments i:- rovcd in ferio r a nd had adverse effect on 

the l eaf N compo!o ition . The minimum N l e vel (l .41%) ·nas 

noticed .. i th I 17 ( KNC
3

+1'1lHiSADH) . 

4 . 3 . 2 .2 .2 . Phos pho rus : 

All th e treatmcn ts pro ved signi fi can t l y superior to 

control in improvi ng t he leaf P . The minimum P (0. 19 ,%) ·.vas 

ettim a t ed und~ r control and the maximum ( C' . 34%) un cier T
4

( GA , 

which wa$ 5 i gnificarttly hi CJhe r than all other treatments . 

4 . 3 .2 . 2 . 3 . Pota~sium : 

K 1 evel in the apricot leaves increa!'. ed with all t he 

t reat ments , bu t r11 , T5 , r 10 , r16 an d r12 did no t differ 

s igni f i cantl y from that of control . The highes t level of K 

(3 . 63%) resul t e d with T7 (H3so3-tGA) followed by T18, T2 , r 6 , T4 , 

r13 and r14 . 

4 . 3 .2 .2 .4 . Calcium : 

Leaf Ca was mi nimum (2 . 46%) with r11 ( KNo3TI~H ) which 

was at pa r wi th r17, r15 and r7 . The maximum value (3. 48" ) was 

r~ corded with r13( H3ao3+eaC12-l{;A) bein g at par \vi.t h T8 , T4 , r1 

r
3

, T
1 4 

an d T5 an d significantly s uperior to r es t of t h e 

treatrnen ts . 

4 . 3 .2 .2 . 5 . Magnesium : 

Different trea tments of nutrl en ts and gro1:.rth regu lators 

r educed th e level of leaf Mg . A s li ghtly higher va l ue (r . e=>%) 

estima t ed un de r T 1 8 , did not di ff er s t a tis t!c~lly f r < m con t rol . 

The lowes t M<J ( 0 . 65%) was recorded un der: T 9 ( cac12 +GA) whi ch · 

remained at par ... 11th T1 5 , T4 , r1 , r 7 , T6 , r3 , r17, T13 and T12 • 
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1\.3 . 2 . 2 . 6 . 1 ron : 

The maximum level of lea f Fe (293 ppm) was recorded 

un de r T".! (CaCL.1 ) which was at par ·.dth T10, T an d T . rte& t of 
- ... 9 13 

a l l th e tre a t mentz lower ed the lea f Fe in c om r:;a ri~ on to con trc. l , 

uut T7 llad s. li ght l y hut not significantly hi gher values . 

4 . 3 .2 . 2 . 7 . Coprer: 

Th e highest level of le3f Cu (8 . 7 pr,r.i) ·;1as foun d ·.1it h 

T1 7 (11 N03 i111H-+bADH) which Vias si gnificantly ~ up..: rio,_· to .-;ll the 

othGr treatment~ . T 14 , r12 , T 11 and T8 were also eff e ctive 

in rai s in ',) the 1 eaf Cu i n cor.lparison to control. The 10·:1es t 

concen t r ation (5 . 4 ppm) was , however , estimat ed un der T
9 

or T
1

E 

followed by T1 , T4 , T15 , r 16 and T3 which wer-: s i gnificantly 

inf e rior to control . 

4 . 3 . 2 . 2 . 8 . Zi n c : 

Zn level in apricot leaves dt?c r eased with differ ent 

trea t menU. ap pli ed . The l o.west level (11 . 4 pr.m) was r ecorded 

wjth T12 (i..No3 + ~ADH ) which was at par with T5 and r 1 7 and the 

highest (16 . 8 ppm) unde r control . 

4 . 3 . 2 . 2 . 9 . Mangan ese: 

A r educti on· in Im level due to application of nutri ents 

an d growt h regulators was noticed . The maximum level (33 . C ppm) 

recorded un de: r control was s t atistically superior to all the 

t r eatments . The lowes t value of leaf Mn (13 . 7 ppm) 11-1as r~corded 



CHAPigR V 



Optimum nutrition i s the mos t important fa c tor governin g 

g rowth a nd fruitfulnes r of the pl ants. Amon gst the nutrients . N 

i s the mo~ t vital and i £> invo lved in all the proc ess es as.soci at ed 

wi th pr o t o pl asmic and nucl ea r activi ti es , enzymic r e acti ons an d 

photor. ynthes i s , s ince it i s a cons titu ent of amino acids , pr ot ei ns , 

nucl eic a ci u , ~n zymes and chlorophyll. Thus , s uf fi ci ent N sup;:.l y 

which c an better be accomplis bed t hr c ugh soil and fol i ar f eedinc;; , 

1nu s t be en sure d . Urea is eminently s uite d for foli a r f eeding . 

Thu s , th e first object of the p r ef. ent studies was to stand- r dise 

t he basi c dose of N, zupplemented wi t h f oliar urea s pr ays during 

sp rln ~ o r at pr e - fa l l stag e , for f ull bearin g apricot pl ant'.- , so 

t hut enou gh yiel d and treE! nutrient status is maintained . Since 

f r uits have an enti r ely different pattern of nutrient up t <:ke 3n d 

<li$ l i nctly di f f e r ent requirements of ez.s ential nutrients and 

meta-bolites , which are mediated b.y hormone direr.:t ed transpo rt, t h:: 

study on the p r e - ha rves t sprays o f some min · r al nutrients and 

g rowth regul a t o r s , t o s ee thei r influence on th~ sto rage 

behaviour of a pricot cv . New Castle was taken up , which otherwi se 

i s not wel l ado pted even for short t e rm storage . The res ults 

thus obtained on different aspec t s are discussed below: 

5 . 1 . Effect of soil and f oliar application of urea on the tree 
pro ductivity and nutrient status 

5 . 1 . l . Tree Productivity 

Increased N application through soil an d foliar urea 

sprays durin g s prin g increased the annual tI\Jnk girth,shoot growth 

and yield oi ap ricot trees . I t seems appropriat e to discuss the 
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influence of N on th e tree productivity and to differentiate 

bet\·1ecn s ource si nk and morphological as pects of the probler:l . 

The s ource capaci ty of the plant i s primarily determined by leaf 

area , rate of pho t osynthes is , r espiration and amino acid 

synthesis (Novoa and Loomi s . 1981) . Leaf a r ea i s the main 

factor in biomass format i on and it varies with nutrient supply . 

The amount of foliage has bean r epo rted to increase with N 

fertilization (Ri tter , 1956; Soloveva . 1968) . The rate of 

photosynthesis is also in fluenc ed by N nut.rition . Lysenko et al . 

( 1974) observed enhanced rat e of photosynthe:;is in trees 

r eceiving NR< . Hewi t t and Smith (19 75} opined t hat the 

limitat ion of cell di vision and expansion under conditions o f 

defici ent N supply and consequent redJcti on in Si ze of 

morphological parts are th e r esult of decreased protein and RNA 

synthesis , and it also decr eases the net a~ similation rate . 

Ther e are conflictin g r eports in the lit erature regarding the 

relative effici ency of soil and/or foliar N for promoting tree 

g ronth and yj, e l d . Increas ed tree gr owth and yield in Santa Rosa 

plum vl.ith soil and foliar appli ed ur ea during spring have been 

repo rted by Badyal (1980 ) . Similar beneficial effects of 

fol i ar urea sprays wit h soil applications were observed by Rawat 

(19 74) , but opined that when the leaf N content rai$ed very high 

as a re~ul t of such fer tilization . 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 intemodal length 

respectively in Sant a Pesa plum . Fisher and Cook (19!:'0) 

indicated equal effectiveness of foli ar and soil N dressings . 

Later Fisher'( 1952 ) reported that spring urea s prays result e d 
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in smaller increas es i n trun k gi rth t han did soil N dres s in9s . 

Simil a r were the observat ions of Forshey (196 3) . Fisher (1952 ) 

r elated this t o a dec r ease in 1 eaf N durin g summer in f oli ar 

treat ed trees an d demonstrated t hat urea spr ays had only 0 

t empe r arv ef fec t on leaf N s t atus . From the r esults of Fisher 

( 1952) and Fors hey (1963) , general con clusi on emer ges t hat s r ring 

urea spri:lys might not be adequate to maintain tree vigour unless 

the tree have s uffici ent N r eser ves , or t he soil can provide 

s ome of t he t rees N needs . Fruit set r e t ention ~d yield we r e 

ma r kedl y en hanced vdth pre-fal l urea sprays in t he pr esen t s t udy . 

u l and (1960} re cognised t he nonnal autumnal migrati on of leaf N 

to !:> t o rage tissues in t he tree . He sugges t ed th at N mi c.,ht be 

ef fici cntl y introduced into t he tree by pos t - harves t sprays and 

he f ound that higher concentrations of ur ea were r eadily absorbed 

by appl e leaves . Titus and Kan g (1982) opined t hat pre- fall u rea 

s p rays increased the N reserves in tre plant , due to absorpti on 

an cJ storafJ e of N 1 which influen.ces the tree growth and develo~ent 

durin g early s pring un der t emperate zone or chards end increases 

th e percent age of flo wers that set fruit . Quas t ( 1979) was of 

the opinion that enhanced yiel d in apple could be obtained v!i t h 

pos t - h.;trves t urea s prays , when th e trees were low in N. 

5 . 1 .2 . Chl orophyll and amino N in leaves 

N applicati ons through soil as well as f oliage r aised 

the chlorophyll and ami no N con t ents of th~ apri co t leaves . 

Similar benefi ci al e f f ects were also obtained wi t h t he pr e-fall 

sp!'ay of urea . This coul d be attributed to increased N 

abso rption, t hat forms a basic constituent of both chlorophyll 

and amino N. Though no report i s avail able about the influ en ce 

of N f ertilization on the amino N content in different 
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temperat e fruitr. , t he fin dings get s uppo rt from Ri t ter ( 1956) 

v1ho observed bet t e r development of peach leaves with mo r e in t ense 

green colou r as a r esult of in c r eased N appl icat ions . I ncreased 

chlo r of1hyll cor,tents i n appl e l eaves have been repo r ted vr.i.th ti 

f E::?rt~li z~~ ( Weiss en born , 1961 : Y.ovalen~o , 197 3 ; Lysen\..:o e t al . 

1<)74 anJSalrtlan , 1975) . 

~ . 1 . 3 . FI'-li t quali ty 

Fr\J i t quality i n general , i mpr oved t hr ou c:; h N application 

though soil or t·1i t h supplemen t ed urea spr ays ap plied durin g s 1~ rin ; . 

On t 110 other hand pr e- f all sprays of ur e a were foun d to be 
• 

in effective in i mproving t he general f ruit quality . 

Fruit wei ght , firmness , solu ble soli ds , acid con t E!l t and 

s oluble prot ein ;1.ncre as ed whil e t he pulp p H r emain ed unal t ered 

hlj_th enhanceu N f er t ilizati on t hrough soil aid u r ea s pr ays of 

sprin g . N is ext remely mobil e and developin g apricot fruit being 

a strong metabol i c sink , c an ac cumulat e various organi c and 

in oI'()anic assimi l at es more effi cien tly (Smi t h , 1962 ) , t hus 

i ncreased Size and sol ubl e s oli ds are expected . 5 harm a et al . 

( 19 79 ) also r eported an i ncreas ed fruit siz e in peaches wi t h 

in er e as ed l eve l of N ap plication , whereas Schn ei der and /AcCl ung 

( 1957) and Bal linger et a l . ( 1963) could not obs erve increase in 

p each fruit si ze li'.d. t h the in creas in g N dose . In cr eased fironess 

and acid c0ntent may be the res ult of slightly del a yed maturity 

t hrou gh N s upply . Vang Peters en e t al . (1977) r eported that ur~a 

ap pl i cations del ayed maturity and i n c reased the nu mbe r o f gr een 

f ruits at harves t . Increased aci di ty with increased level o f 

N i s al so ur.derstandabl e due to increased s ynthes i s o f amino 

aci ds , pro t ei ns an d other met abolites , an d thei r cons equmt 
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trans l o cation to the fruits . Thes e r esu lts are in agreemen t 

wi t h t hose of Bhu t ani et al . (19 83) and Chan del ( 1985) •11h::> 

r eported an in c r e as e in fruit a cidity with N appl ic at ions in 

p l um and aprt cot. Increased amount of soluble protein with 

in cr e ased N rate have been r epo rted in p l um ( Bhutani et al . 1983) , 

an d through f oliar urea sprays in appl e (Dhu ria , 1967 ) . 

Incr e as e d f r uit protein I/Ji. th N appl i c ations i s attribut ed to 

increaGod N s u p1~ly t o t he f rui t w'1ich accel erat es pr ot ein 

&ynth es i s . Impro ved qual i ty of fruits •r.rith en hance d N r at e s 

has been r epo rted by Ritter (1961) , Bajwa and Mi shra (1976 ) , 

Rawat (197 4 ) an d Bhatia (19 82. ) in peach , apricot and plum frui t s . 

Badyal ( 1980 ) obs e rved th at bette r fruit qu ality could be 

o bt ained in Sant a Ros a pl um , when a p art ot full N dose was 

ap pli ed t h rou 9h fol i a r urea spr ays during sprin gs . Failu r e of 

t he pre - f al l sprays t o influence the fruit qual ity coul d be 

a t tributed t o t he f oll owing f act s . L eaf N i s r e- a bso r bed by the 

trees befo r e abs cis s i on an d this N is sto red in different 

o ve r winterin g pa rts o f the tree , whi ch i s r ecycl e d an d utilised 

a t t h e on- s e t of bud burst and developments t hereafter d.J ring 

sprin g growth ( Titus and Kang , 1982 ) , when the condi tions f o r 

t he root upt ake are mos tly not optima l and t h e synt hetic s u rfa ce 

i S not avai l able i n the t emperate/su b- t empe r ate zon e o r chards . 

Since the stared N i s 1:Jtilised du ring t his e a rly s t age , f rui t 

quality may not , be aff e ct e d , since its development continu es till 

ha rves t an d many factors s tart o perating in _ be tween. Howe ver, no 

pu blish ed wo rk i s available pertaining to this aspect in s t on e 

fruits . 

5 .1. ~ . Tree~nutrieot s tatus 

The present s tudies have s hown that N level in leaves , 
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s hoots and fruits in c r eased with incr eased soil end foliar N 

supply during sprin g . Pr e-fall sprays of u r ea als o raised the N 

s t atus of the leaves and shoots . The in c r eas e in N in diff e rent 

t i ssues was expect ed because o f i n crease in the N level of the 

soil of root zone . The f oliage o f the apricot may absorb good 

amoun t o f urea from an aqueous solution , vihich in "t;rn may 

increase the N s tatus o f t he t ree meas urably . Significant 

increase i n leaf N with i n creased N supply h as been r eported by 

Al bi go et al . (1966) an d Chandel (1985) in apricot . Signific a1 tly 

enhaiced l eaf N in plum throu gh soil at d fol i ar N applications 

has been reported by Abedlal and ElTom:L (1965) , Rawat (197 4) , 

Badyal (1980) and Bhati a (1982 ) . Leece and Dirou (1979) 

sugcJested a combination of s oil and foliar N as a means to 

maxi.mi s e the tree N s t atus of p runes . Vi t a ·nova ( 1981 ) conclude d 

t hat N application had a di r ect influence on t he contents of 

plum s hoot s and branche5 . Increased level of N in leave$ a:id 

stora9e tis suas t hrough post harvest urea sprays during 

Sept C?mber-Octo bc r were reported for t he first time in appl e by 

Oland (1966 ) and similar obs e rvations were r ecorded by Ludders 

an d Dunemann (1972) . 0 ' Kennedy et al . ( 1975) and Swietlik and 

Slowik (1981 ) in ap pl e , pear and cherry . 

A r eduction in the P con t ent of t he 1 eav es with t he 

application of N fert i l izers has been report ed by various \·.o rkers 

in stone fruits (Zvar a , 1967; Stoilov and Vi tanova , 1979 ; Rawat , 

19 74 ; Badyal , 1980; Khokhar , .1984 and Chande-1 , 1985 ) . However , 

in th e p r es en t s tudy , it remain eci unaltered with soil o r f oliar 

u rea ap plications in c as e of ap ri cot l eaves and fruits, 
• Though 

i ts s t atus w<:is i n c r eased in shoot s . Pre-f all ure a spr ays had 
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p r actically no influence on the P level in any of the 3 t issues 

s tudi ed . Thi s fin ds s upport from Leece (1976) and Jan j ic (1979) 

who r epo rted s imil a r fin dings in pea ch leaves with soil and 

foli.:i r ap pli cations of urea during s prin g . Si,mil ar was tne 

report of Wen dt (1971) in c ase of ap pl e leaves and shoo.ts . Urea 

s i:,rays on senescin g leaves have als o been reported to increase 

the mineral contents of the wo o dy part~ of ap i:-l e (Ludders and 

Buneman n • 19 70) . Increased P level in the s roots might be due 

t o t he increased b ack flow of the nutrient from t he leaves t o 

th e s t o rage o rgans during cessation o f grovrth an d onset of 

senes cence along.,.Jith the selective accumulation of t he nutrient s . 

Tree~ receiving low l evel of N had t he hi ghest l eaf K. 

Fruit K r emained unaf f ected with soil or f oliar applicat ions 

durin g ~prin g . bu t pr e - fall spr ays redtJced it consider ably . In 

case of shoot. r aised N application s above 400 g t hrou gh soil or 

\•1ith fo li age at sprin £j reduc ed the K content consi derabl y . 

However , pre-fall sprays of urea were effect ive in enhancing the 

shoot K in apricot . The existance of an t agonism c~twesn >I and K 

could account for depressed K level in the leaf or fruit 

( Ba l linger e t al . 1966) . Ritter (1956) concluded that in peach 

leaves , high N and hi gh K contents are never possible toget her 

bec aus.c of th e antagonistic r elation . Similar were t he r esul t s 

of Zvara (1967) , Lee ce (1976 ) , Badyal (1980 ) , Khck ha r (1984) 

- an d Chandel (1985) in leaves of different stone fruits . I t seems 

that an optimum N supply cilrin g spring i s rteeded f o r maintainin g 

the K content of the shoots and its e.xcess v.ould prove cntagonistic . 

Wendt ( l S.71) demonstrated that increas ed N supply reduced the K 

l evel of all the perinnial apple organs . An increased level o f 
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~ hoot I<" due to pr e -fall sprays may be due to incr eased bad: flo w 

of the nutrient during senescence after t he ces sation of 

v egetative growth . In creased level of shoot K with urea spra'/S 

apr lied du rin o Au gus t-S ept ember or Oct ober -Nove1:1Ler , i n appl e has 

been report ed by Lu dde.rs and Bun emann (1970) . 

There ·:;as n o particular tren d of 1 ca f and shoot Ca for 

J ny of the soil treat 1.1ents . Ho•nevc r , in f1 ui t s it decr e ased 

wit h enhanced N r ate . Foliar applicati ons of urea during sprin g 

p ro vc.'d in e f fecti ve in r aising Ca l e v el in any of t he th r ee pl ant 

ti ~sues s tudied , but pre- f all spr ays could enhan ce i ts level in 

leave!.. . Failu r e of fl ap plications t o r aise the Ca l evel i n leaves 

an J shoots may be r elat ed to t he s low mobility of Ca in pl cnt 

t i s$uCS (Norton c:ind .:ittw~ r . 1963) an d its re duced anount in t he 

fru itc may be the res ult of i nc r eased fruit si ze coupl ed >ti. t h 

lesser mobility of t he el ement . Rawat (1974) damons tra te j t hat 

t h e t otal sum of Ca + MCJ + K dcc r eas ed i n t he plum leaves wi t h 

incrca~ c<.i ti suprly , ~ pec:ially \\lith fol i a r ur~a spr ays . Ho·:1ever , 

Khokhar (1984) fou nd an incr~ased amount of Ca in p~u~ leaves and 

frui t s with enhanced M r a t es . Pr e- fall spr ays of ur ea might have 

incrcused t he Ca mobility s ufficiently during s enes cence , t hus 

i n c r easing its Ca l evel later on. 

Mg level incre as ed in differ'Zf"lt pl ant tissues with 

increased N ap1 •lications t hrou gh soil o r sprin g spr ays but the 

t hird sp r ay r~sulted in r ecilced Mg level . Howev er , urea s pr ays 

apr,l i ed on t he senas cing leaves wer e effect ive in cas e of leaves 

only . A 1,)ositive relation b et ween soil N an d Mg content of pl um 

l euve~ has; bem reported by Stoilov and Vi t anova (1979 ) . Khok har 

(1984) and Chandel (1985) reported s imil ar r~sults in pl um and 

apri cot . The failure of the third spring spray could be the 
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r esul t of dilution facto r du~ t o i n creased leaf $iz e , s ince this 

s pr ay was applied when the f ruits were s uffici ently , large and 

mature at t hi s s t age aid utilization o f added foliar tl f or leaf 

de ve lopment was possi ble . Increased l eaf N due to pr e- fal l 

s prayr. , might have raised t he mobi l ity of Mg also , thus increasing 

i t r. amount in the leaves du ting the next seas on . 

Accur:iulation of Fe in leaves and shoots dc~r.:?ased , but 

in f1-uits it in c rea.s ed vii.th increased M s upply t hrough soil Cfid 

foli c::r:: e spr a ys du rin CJ srrlng . However, 11.d.. t h pr e - f .Jll sp ray~ . it 

dcclinl d in all th e t hreQ tissu es studied . Reduction of Fe in 

th e pre~"ent s tu dies could b e attri but ed t..c:> enhanced vegetati ve 

gr-c \·:th du(> t o r 2i sed N. In ere a$ ed Fo in the :rui t s . wit h 

in -:1~e aL c:d I'! s un i J.y during sprin gr . r.iay be due to i nc r eased sink 

v~lue and sel ectiv~ accumul at ion of ~inerals . Bhatia (1982) 

report~d ~. J.mil ar r esul t s in plum l eaves with increased N r ate . 

J c,nc~ic (19 79) r epo rte d that Fe level r emained un affected in 

pe.:c!1 le.;ives ancl similar 1.·Jere the f indin gs of Wendt (1971 ) in 

ap !,l C shoots . fl. hokha r (1 984) observed Similar fin dings in plum 

fruits , \'.!i th rai sed N appl icat i ons . 

cu level increased in t he le.aves with increased N dose 

upto 400 g coupl ed with tv.IO spring s prays , but the hi gher 

ap pli cati on s had a det~rimental ef feet, which could be 

att:cl J:u t ecl to t he increased veget ative growth , thus the diluti on 

facto r mi ght have been operative . Leece (1976 ) obs erved 
~··/( 

i ncreased •Jpt ake of Cu in l eaves" in cr eased N suppl y . In cas ~ 

of shoot s cu accumulati on i ncreas ed wi t h increased N fertilization . 

Ohme and LudC:e r5 ( 1983) opined that N applications had a mark e d 

influence .:>n the min eral contents o-:' appl e shoots . Cu accumulation 
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in fruits was not influenced vrl.th N f ertilizati on t hrough soi l o r 

foli age . Pre - fall sprays of ure a could r ais e t he leaf OJ, rut 

w~rc in effective in case of shoots or fruits . Mobility of Cu :rJ.r;ht 

have IJeen incre<:lsed i n l eav es due to increased l·l r eserves i n t he 

ovt.'r1:Jintcri.ng organs and then its r ecyclin g as a re~ult of pr e _ 

vtinter sprays . Increased accumulat i on of Cu in different pl c'.l.'1t 

tl~ sues a!:. a I'e$ul t of increased N r at e , coul d be related to the 

acid formi ng property of the N f ertilize r, t hus enhan ci ng t he 

av.:.ilabili ty of Cu . 

The concentration of Zn in ap r icot l eave~ ir.c.reased wi t h 

increas cd N f ertili zation ar.d f oli ar urea spr ays arpli ed ch.Jring 

sp rin g or at pre-fall sta9e \•1hi ch could also be associated \·.ith 

the lower ed s oil pH due t o N . This also fin ds suppc rt fror.i the 

obs ervations of Leece (1976) in peach and Badyal t l 980) in plum. 

In case of shoots , increased N supply through s oil o r spring s prays 

rais ed its Zn content , l:ut differences due to p r e-fall urea 

s prays were not significant . Wendt (1971) noticed th.3t .I 

applic<'ltions r aised the Zn level in all th e perinnial organs as 

well a~ leaves of apple. However , in apricot fruits , Z.1 acQJmula:ion 

decr eac e d with r aised N application s thl:'C'UCJh soil or spring sprays , 

thou gh the pre- fall sprays could r aise it significantly . Lo\\'ered 

Zn in fruits with sprin g appli cat ions couJ d be rel a t ed to the 

dilution effect due to the increased fruit size a~ a !'e"Sult of 

high ar N rat es . Khokha r ( 1984) r ecorded similar observations in 

plum with N ferti l ization . Pr e - fall urea sprays might have i ncreas ed 

the accumulati on of Zn in the storage organs , which later on 

enhan ced i t !:"' mobilization to t he fruits i n the comin ~ saason . 

Mn conten t of apricot leaves WiJS not mu ch affect ed with 
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increased N r at es , but the hi ghes t number o f spring f ol i ar sprays . 

lowe red its accumul ation, whi ch s uggests t hat excessive s p r aying 

r e!> ul ted i n i n c r e as ed :foli a r gro~·rth 1 t hus res u l ted i n i ts dilut i on . 

I n case of apri cot s hoot~ . i:i() compon ent de clin ed wi t h enhan ced r~ 

supply c..Jurin g sprin g t hrou gh s oil or f ol i age , whi ch could a l so 

b ...:> due t o t h e in cr eased veget ative gr o wth . However , in case of 

fru it~ , i ncrea$ ed N t h rou gh s oil o r foliage in s p rin g i mproved 

the t./i0 accumulat i on . Khokhar (1 98 4 ) obs e rved similar r esul t s i n 

pl um f r uit!: \\f.i.th i n cre as ed N f er t il i zation . ,.~., accumulation did no t 

al t e r significantl y in di f fer ent t i ssu es s t udi ed , ~·r.i.th urea spr ays 

appl i ed on th e s enesci ng leaves . 

J . 1 . 5 . Soil pr operti es 

Soil pH was lowes t i n t he s urfa ce soi l and it i ncre as ed 

with i ncreased soil de pth . This coul d be du e to the increas ed 

acidification of th e s u rface s oil r esulting from the conversion o f 

NH; releas ed during ammoni f ication t o nitra t e N, whi c h r el eas es 

the H+i ons . On the o t her han d soi l organi c C an d the avail abili t y 

of di f f e r ent nutrients was maximum on t he surface s oil (0 - 15 co) 

whi c h decr eas ed wi t h in creas ed soi l de pt h . Sever al workers have 

r epo rted it ( Chawl a , 1969 ; Sankhy an , 1972 , Ganai et al . 1982 , 

Bhati a , 1 982) , possi bly due to l ess we ath ering in deepe r soil 

s egments en d de creased pH o f t he surface s oi l du e to in c r eas ed N 

supply , vJhich t end t o enhm ce t he availability o f vari ous nu trients . 

The ap pl ication o f N f ertili ze rs r educed the pH o f th e 

soi l due to releas e o f H+ i ons du r i ng nitrification as discussed 

earli er. Similar reduction i n t he soil pH du e to u rea f erti l i zer 

h as a l s o b een r eport ed by Venkat a Rao e t al . (1972) , Lekhova ( 19 75 ) , 

Bhat ia (1982 ) and Khok h ar (1984 ) . 
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A ma r ked in creas c in the organic C cont ent of the soi l 

was r e corded wi t h inc re as ed N supply . It i s due t o t he fact t hat 

N fertil ize r s t i r.;ulated the act ivi t y of microorganisms r esulting 

in rapid decomposi tio n of organic residues, the reby increasing the 

or')anic C content of t he soil. The in c r ease in leaf si z e and 

number, due to N a pplication yielded heavy t u m over of t he l i omass 

during l e a f fall , which on decomposit i on add -r.o th e organic matter 

of the s oil . Similar v1ere t he fin din gs of Bh ati a (1982) , Khok har 

( 1 904 ) J n d Chan·del ( 1985 ) • 

Available N in t he s oi l in c r eased with increased level 

o f tJ ~- upply pos sibly as a r esul t of di r ect contribu t ion by the 

f e rti li z cr a nd due t o s timulation in t he decomposi ti on of 

nitrogenous ma t e rial s , i,'.f.i. th enhanced micro bi al activity . The 

p r esent findi n gG are in ag r eement Y.r.i. th Vi tanova ( 1973} , Bhatia 

(1982 ) , Khok har (1984) and Chande l (1 985 ) who obs erved t hat N 

fertiliz e rs caused appr e ciable increase i n t he N ava ilable t o 

p l ants . 

Availabl e P in the s oil increased with incre as ed N dose 

up to 4CO g only . The hi ghes t dos e of 6CO g de creased t he P 

avai l ability cons i de rably. The r eduction of P with the hi g hes t dose 

may be due to its fixati on by Fe an d Al (S hanna et al . 1956) \Jhi ch 

be comes mo r e effective with i n c r eased soi l acidification due t o 

higher N rates . Chandel (1985 ) r eported that available P in t he 

a pricot orchard soil decreased with N f ertilization . Bhatia ( 1962) 

obs erved the soil P to remain unaffecte d du e t o N fertilization . 

However , Khokhar ( 1984) noticed the availability of P to in cr ease 

with increas.ed N supply on Santa JbSa pl um orchard . 
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Urea application in g ener al , increased the available 

~~ an d exchang eable Mg while Ca r emai ned al mos t unchanged . i·\o r e 

acidic s oil reaction due to urea a pplication mi <J ht have f avoure d 

solu bilization of K , Mg and other cations (Kanwar , 1976) . Cumings 

(1965 ) hav e s ho\'A1 that availability of Mg increas es •:n th t he 

a vai l abilit y of K, Naik and Balal (1 968 ) rePorted t h at increas ed 

N ~ up ply increased t he s oil K availabi l ity . Similar observations 

have be en r eported by Badyal (1900) , Bhatia (1982) and Ch..,dt: l 

(1985 ) . Neil s on et al . (1982) was of the opinion that the s oils 

with 10·:1e r pH resulted in lower exchangeable Ca . Khokhar ( 19 64) 

repo rte d similar obs ervatic ns regarding ex ch.., geable Ca \·d. th 

increas e d N r at es in plum orchard . 

The p r es ent s tudies r eveal that urea applications 

generally increas eel the availability of DTPA extract able 

mi cronutri en t s , though SiCJli fi cant increases in cas e of Fe were 

not o bserved . Low pH, res ulting with inc reased urea supply s e~s 

t o be the main r e as on for enhancing the levels of thes e nutri a'lts 

on t ' 1e s oil . Vi tanova (1974) reported that wi th dec r eased pH, 

re~ulting frcm N appli cat i ons , the level of available and active 

tAn content may ris e considerably in plum orchards , but not t o t he 

t o xic l e vel . The uptake of CU and Zn may b e affe c t ed by pH, 

organic matter an d the met alic i ons present in the s oil . The 

p r e s ence of org anic matter which i s promoted by organic as wel l as 

inorganic N fertilizers , may promot e the availability of Zn 

pre~umably by complexing the subs tances that fix Zn (Kanwar,1976) . 

The pres en t findin gs are in line with Dev ..,d Mann (1972) ..,d 

Badyal (1980) who observed that increased doses of N increased 

the availability of Zn in the soil. 
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Urea N exhibite d a pronoun ced effect on the mi crobial 

activi t y whi ch c onti nued at an enhanced r at e after N appl i ca t ion. 

E.Jac t eri al ant.l Fun gi populations . s timul at e d with urea 

fert i lization , continued to ris e upt o 45 days , while in case cf 

ac t i nomycet es t he maxi mum popul ation appeared j u s t w:l t hin 15 da ys , 

an d t hen de clin e d . The addition of fertilizer woul d in cr eas e t he 

mic robial populati on by improvin g th e nutri ent s tat us as well a s 

p hy:>i cal an d chanical conditions o f the soil. Vij ay Kuma r (19 78 ) 

o bserved t he bes t g rowth of Fusarium eguisetti on sodi um an d 

ammonium nitrat e ou t of 10 N sources s tudi ed . Venk ata Rao et al . 

( 19 7::!. ) r eported that increas ed M dose gE!lerally increas ed the 

po1Jul ati on of bacteria and fun gi , bu t inhibited that of 

Azotobacter . Bhutani ClJ"l d Bhatia ( 1984) r eported t ha t increased 

N doses had no effect on bacteria but s timulat ed actinomycet es an d 

Fun gi population i n the plum orchard . Ben ef icial effects of N 

f ertilization in au gmenting the population of micro- organis ms 

hav e been report ed by Khokhar ( 1984). 

5 . 2 . Ef f ect o.f pre- harvest s prays of mi n eral nutrients and growth 
regul ators on the storage behaviour and nutrient s t a tus o f 
N ew Cas t le apricot 

5 .2 .1. Fruit char acters 

The lowest rat e of respiration was measured in the 

fruits treat ed vyith T1 0(cacl2 + MH) followed by T2 (CaC.1.2 ) and 

T 16( Cac12 + MH + KNo3) • Faust and Shear ( 1972) repo rted <r1 

invers e r elation between respiration and the Ca cont ent of th e 

frui t s . Faust ( 1975) opin ed t hat a t low Ca, fruit r espi r ation i s 

hi gh and senescence is eminent whi l e suff ici ent Ca may overcome 

N-induced re~piration , protects t he membranes from disol'9anis ation 

which delays senescence . A sudden decline i n th e r at e of 
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respiration occurred durin g the first 10 days of sto r age . 

Thereafter, with 5ubs equ ent sto r age , i t rose upt o 3::) days of 

s torage . This coul d be due to the supr ession of en zymic activities 

in the low t emperature to which t he fruits were 5 u bjec t ed suddenly . 

Then vii. th subsequent storage , the activity picked up again r e6ul tin £ 

in i n creased respirat ion. Similar observations were r e corded by 

S achcJev a ( 1985) 'Ni th apple s t orage . 

The degree of firrrn ess i s fairly a gocd i n dex of 

storabi li ty of the fruits . All the treatment s improved and 

maintained the fruit finnness du r i n g storage . CaC12 + f.',H (T
10

} 

was the mos t effective treatment follo~·1ed by r2 (cacl2 ) , T
5

(MH) 

and T 16 (.CaC12 +l'vlH+KN0 3 ) . Ca has been shown to p r eserve t he 

c ellular organisation an d if defi cient will induce disintegrati on 

of cytopl asrnic memb r anes . It i s associa t ed with pect ic $ubstances 

in the middle lamella and may prevent disorders merely by 

s trengthening s tructural compon ents of the cel l (Shear and Faust, 

19 75) . Increased Ca induced finnness in apple have been reported 

by Mason ( 1976), Hartman (1983) and S ac hde va ( 1985) . lAH has als.o 

been reported to r etard fru i t so ft enin g in apple (Smock e t al . 1951) 

and can inhibit the ripenin g effects o f ce rtain auxins {Smock et al. 

1952) . Fruit firmness declined continuously during storage . 

Different treat m91 t s appl ied h ad no visible effect on 

the t ot al soluble solids in apri cot f ruits . 1-bwev er, a gr adual 

increase in its percentage was noticed during s torage . 

Availabi: ity of t otal soluble soli ds in fruits may be associ a t ed 

\vith i n creased translo cation of organic assimilat es from o t her 

vegetative plant parts (Hansen , 1967) and accumulation upto the 

harves t time depends upon the s trength o f t he sink creat ed . Thus 
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th e effects due t o di f fer en t t r eat ments wer e no t expr ess ed . 

I ncreas e i n soluble s olids during s torage may resul t from an 

i n e re as ed concentrat i on o f o rgani c sol ut es as a cons equenc e of 

wat er loss (Ryall an d Pentzer, 19 74) . I ncreased 155 duri ng 

s t o r age have earl i e r been r eported by Ki shor e (1974 ) , Maini 

et al . ( 19 82) an d S achdeva ( 19 85) • 

S AOH ( T
6

) exhi.b:i t ed its su periority in maint aining t he 

highes t amount of acid i n t h ? f rui t s an d t he o t her tre atment s 

foun d impressive were T4 (GA) , T1(H3so3), T7( H3Bo
3

+GA) and r
9 

( CaC12 +GA ) . Ari in e r e as e i n the aci d cont ent s o f f ru i ts with 

SADH sp r a ys have been r eported by Arora e t al . (197 3 ) in plum ai d 

Hr icovsky an d Kosova ( 1980) in apricot and peach fruits . GA 

has al se been s hown to incr ease t he aci d content s i n S ant a Ro s a 

p lum by Thakur ( 1984 ) . Chopr a e t al . ( 1982) foun d H
3

Bo 3 t o r ai se 

the aci d contents c f p each frui t s . Acid percent age of f ru i t s was 

noti ced to declin e du r i n g storage . Thi !; may be attr i but ed to 

in c r eas ec.J rat e o f r espirati on and ot her bi o- degradabl e r eactions . 

Fruit ce lls ar e abJ e t o us e o r gan i c acids as r es pi rato ry 

subs tra ctes , res ulting i n t hei r lowe r ed amoun t during ripening 

an d sto r age (Ul 1'ich , .l.9 74) . A gr adu al de clin e in aci dity during 

appl e s torage has also been obser ved by Kaul (1979 ) , Lal ( 1982) and 

S achde va (1985) . 

5 . 2 . 2 . Fruit nutri en t s t atus 

The maxi mum p er c en t age o f N o c cu rred i n t he f rui t s 

treat ed ~1th CaC12( r2 ) , which was s uperi or t o all ot her treat ments . 

The lowes t f ru i t N was not.iced unde r control Clld different 

treat ments varied enough in their in fluen ce. This may be due t o 
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dif f~r1..•nce i n the s ink s trengt h creat ed by tre at ed fruits ( Hans en , 1967) . 

CaC12 t r eat men t mus t h ave infl uenced through its effect on t h e cell 

~ tru ctt1ro and t hus ena bl i ng the fruits to creat e th e bes t s i nk fo r 

ll t!nd ot her el ement~ . 

P l evel in ap ricot f ruits di ci n ot al t er with di f f r:r en t 

t r\? atmen t~ o r ~ Ii th t he s torage t ime , /!1ovement o f solut es t a}. es 

p l a ce f rom lower s ink t o t he hi ghe r on e (K r amer and Ko zlo•.-.s ki , 19 79) , 

an d apr i co t f r u i t is kno'M'I t o be a s tron ger sink , due t o which 

dif f e rential r es pons e to growth r egul ators an d min eral nutrients 

could not be ob t ain ed . 

K level also incre ased dur ing sto rage and T
9

( CaC12+GA ) was 

the mos t ef f e ctive treat ment t hat coul d rais e fruit K in comp arison 

t o c on t rol . This coul d be due to the i nfl uence of Ca on the 

s el e cti ve p enneability of the cell membran es coup l ed wi.th t he 

r egu l ato r y in fluen ce o f t he gibbe r ellin . Fai lure of t he o t her 

trea t men t s t o ex ert their i n di vi du ality coul ci mainly be due t o 

t he dis t i n ct na ture of the apri cot frui t s t hat be have as a ver y 

s t r on C) 5ink for di f fer ent solutes . TI''lakur (1984) did not fin d 

any r c:. pons e o f di ff er ent gro \'.rth regu l ators o n t he K l evel of pl ur.i 

fr ui t s and o pine d t h J t seeds in the plum fruit mig ht have pr o duced 

enou gh hormones t hat mobi l i s. ed i ons into the f rui t and hence added 

GA p r o v ed t o be of no u~e . 

Ca , Uy , and Fe als o increased during s torage, b..l t di f f er en t 

tre a t men t s ap plied had no s i gni fic ant i n fluen c.e , Bangerth ( 19 76 ) 

obs erved tnat en dogenous au xins p robabl y , produce d by t he seeds 

pl a y a significant rol e in the translo cati on of mineral s into the 

fruits . Simi lar r es ults i n Santa Rosa pl um have b een r eported 

by Thakur (196 4) and i n case of N ew C o.. s~ l e.. apricot by Pcn di t a{1983) 
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Conside r able increase i n Cu . Zn and tltn levels occurred 

in the f ruit s clu e to different treatments and the s torage peri od . 

CaC12 (T2 ) tre at ed f ruits r es ult ed in maximum a ccumulation of Cu 

anrl ii'in l e vel was maximum with T
9

( CaC12 -t-OA) while i n case of Z.'1 , 

it was •:t.i t h T11 ( KN0 3+1AH) . Min e r al nutrients in g ene r al . ·:1er e r.ic r e 

effective , perhaps du e to t hei r i nt er- relat i on as s ~o\•.n by Smith 

( l ~66 ) ·:1hil e res po:-i ~ e to growth r e gul at ors may be we tc t h e 

phys iologi c al sink (K r am e r and Ko zlo\·.iSki , 1979) . 

Different nutri ents increa~ ed c..onsiclerabl y du ring sto rage , 

which could be attri b.Jt ed t o t he r educed f rui t weight o c cur:i.n g 

mainly due t o wat er loss and partially clue t o increased r~ r>iration 

(Ry all and Pentz er , 1974 ) . 

5 . 2 . 3 . Leaf nutri ent status 

Different treatments of nutrients , gro wth regul ato rs and 

their combinations had their distinct influence on the nutrient 

s tatus of the apricot leaves . Out of the 19 treatmen t s , onl y r11 

(KN0
3

+1;.1H) coul d rais e the leaf N Si<Jlificantly . MH have been 

reported to s upres s the veget ative growth in a pricots an d peaches 

(Okasha and Cran e , 1963) an d in the pr esent case , increased , leaf 

N mi9ht be th e combined influence of added nitr ate i ons and 

5 up r css eci vegetativ € growth . 

p content of the leaves increased wi t h all the treatments 

applied and r
4

(GA) was th e mos t e f fective f ollowed by r
1

(H
3

BO;;} 

and r
6

{SADH) . GA has been raported to increase t he leaf P in 

sour cherr y (Wiers zyllowski and Bo jar, 1976) . Hat ch aid Powell 

(1971) we!:e able to direct t he t r ansport of l abelled P in any 

dire ction within apple seedlings , depending upon the area treat ed 

wi th gi bberel l ins . Boron have been observed t o enhance t he leaf P 
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in ap1-•le (Jovanovic , 1972) and StJJH i n apricot {Pandita , 198 3) . 

Ccmpo~ ition of lea f nutrient level of plant in response t o 

:_ ADii has been a::. ::.oci at ed with i t s r egulatory role on mi ne ral upt ake 

and ti.-ans lo t ation aide d by its property of rapi d mobili ty (t.~artin 

.:ind 1;illiarr.s , 1966 ) • 

llif fe r ent treatmen t!:> of nu tri ent s and growth r agulators 

enhanced the leaf K i n comparison t o cont rol . Higher a:ncunt of K 

was obtained with T7 (H3B03+GA) , r 18 ( KN0 3+GA+SADH) , T2(Cc:Cl2 ) , T
6 

(SADH) , T4 (GA) and T14( H3BU3+SADH+GA) whi ch \.Jere all at par . H.Jlme 

( 19 70 ) $ ugges ted t hat gro\vth subs tances may stimul ate scrne as pects 

of metabolic activity which establishes or eohances t he 

physiolo gical sink , SADH is considered to be highly versatile an d 

patent by sever a l workers i n r egulatin g t he i n flux of nutrients 
-. an d t he foliar K level o f treated pl ants (Arora et al . 1973; 

S harma and Sin gh , 1974 and Gil Albert , 1 978) . Belyaev and Ch~kan 

(19 7£) report l? d that spr aying B with NP.< stimulat ed the t ree g ro ·:th 

and acc urnul a t i on of leaf nutri aits in plum . CaCl,, sprays in the 
"-

p res ent study also maintained a higher level of leaf K, which 

could be attributed t o i t s influence on the permeabi lity of t he 

cell rr.anbran es ; 

Various mineral nutrien ts and growth r egulators influenced 

th e leaf Ca considerably , Higher Ca l evel wa& observed with r13 

( H3B03+GA+caCl2) . Ta (H3B03-!SADH) . T4( GA), T 1 ( H3B03) . T4 ( H3B03+5ADH+ 

C11,) and r
5

(Ml1) and the lowest level occurred \1Jith r11 {J<N0
3

+.'.,H) . 

WI en el< e e 1·• nL. ( 1971) clrmon &tratod tho raC)UJ ntory rolo of com o 

hox·mon cs on the mobi l iS atio n of Ca in the leaf us ing radio acti va 

Ca and concluded t hat its accumulation is mediat ed through 

in ere as e d uf<J<e and translocation. Ca is also known to be great ly 
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regulat ed by its interaction with other elements like Mg , K and N 

(Smith , 1966). Di xo n et al . (1973) demonstrated that Ca in apple 

leaves could be rais ed s i91ificantly when B was sprayed with Ca in 

compari~on t o Ca alone . 

Leaf Mg depr essed vii th di fferent treatments and was l owest 

under T9 (caC12 -+GA) . Dixon et a l . ( 19 73) did not fin d <r1y influ e-1ce 

of Ca or a sprays on t he Mg level of appl e l eave~ . Paidita (1983} 

and Thakur (1~84) r eported t hat different groVJt h r egu lators did 

not have any influence on t he Mg level of ap rico t and plum leaves . 

Sharma and Singh ( 1 9 74) r ecorded a significant depression of :.~g 

component in pear leaves \·.d. th SADH apr.>lication . Lu ckwill {1973) 

concluded t hat concen t r ation and time of application, s t age of 

plan t gro\Jth and the plant species greatly govem the re~ponse to 

pl ant re gulators. Enhancement of physiological s ink in r esponse 

to pl ant r egulat orc. , may or may not act for all organic and 

inorganic materials with the same specifici t y (Hu lme , 1 970) . 

Trees sprayed with CaC12 r ecovered the maxi mum leaf Fe , 

v1hi ch 1;1as !:> uperior t o all other treatmen t s . Ca has been s ho\·.O t o 

pr .:?scrva t he cellular organisation (S hear and Faus t , 1975) , and 

its role in ~el ecti vc pcrmcabi l i ty can not be ruled out . 

The hi 9h~t level of leaf Cu was found i n the t rees 

sprayed with r 17(KN0
3

+MH-tSADH) f ollowed by r14, r 12 , r11 and r
8 

which wer e superior to control . Shanna and Singh { 1979) r eported 

i n creased Cu in pear leaves with SADH sprays . Differential 

res pon s e of gro1vth regulators to diff erent minerals may be related 

to their mob"i l isation effects (Luckwill , 1973) . It was int eresting 
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to note that CaC12 individually or in different combinations, 

r edu ced t he leaf Cu content . Ca acts t hrou gh its influence on cel l 

membranes and e f feet the selecti vity of dif ferent el en en ts . 

Zn and Mn accumulation in the leaves 111as observed to 

decrease by all the treat ments appl ied . It seems that t hese 

failed to build up the necessary sink s t rengt h of leaves and 

accur.iulate t hese elements . GA has been reported t o be ineffectiv!: 

in causing any alteration in foliage Zn or f.'n l evels in s anta Ros a 

p lum by Thakur (1984) . Sharma and Singh ( 1974) did not f ind 

S ADH to be effective in altering the Zn level , but it raised t h e 

:.In content in pear 1 eave!:. . Ashby and Looney ( 1968) al so r eported 

it to be ineffective in altering the Zn an d Mn in apple leaves . 

HovJC?ver , Arora e t al . (1973) found both Zn and Mn t o incr ease in 

plum leaves with SADH leBves . Pandita ( 1983) and Thakur ( 1924) 

foun d Zn level in s t on e frui t s to ris e wit h SADH sprays . Jovanovic 

( 19 72) observed B ap plied as bo r ax in apple to r aise t he Mn s t at us 

of the leaves . The d.iscrepency in effectiveness of various g:ro ':.1:h 

r egulators and mi ne r al nutri ents on the foliage micro- nutri ents 

needs further investigations . 
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C 0 N C L U S I 0 N 5 -----------
The p r esent investigati ons on t he nutrition al re1ui rements 

and storaqe behaviour of New Castle apricot 111ere c arried out at 

FI'Jit Research Stati on , Kandaghat . It comprised of 3 experimen t s . 

The firs t one aimed at standardisation of N dose s upplement ed 

11.ri th foliar urea sprays for full g r ov.n trees o f New Cas tle 

apricot in order to get optimum crop an d better nutrient status . 

Main doses compris ed of 200 , 400 and 600 g N suppl emen t ed v.ith 

1 - 3 foliar urea s prays • at fo rtni ght! y intervals , after t he 

leaves were fully expanded . The second e~~perlment was conduct ed 

to s tud y the efficacy of u r ea sprays applied at p r e- fall s t age 

with similar o bjectives as above. TVA) con cen trations of urea 

(2 . 5 ond 5 . 0fe) were t ried on four dat es during Sept ember and 

October alongwi th a control. In the third e xperiment , t her e were 

19 ~rcotments compri sin g of 3 mineral nutri ents (H
3
so

3
, 0 .2%; 

cac12 and l\J,Jo3 , each 0 . 5%) and 3 growth regulators (GA , 50 P!=ID; 

t.\H and ~ADH , each 1000 ppm) sprayed individu ally o r in different 

combinati ons at pit hardening s t age . These f ruits , aft er 

harves t, \•Jere sto r e d at o0 c and analysed periodically a t 10 days 

inte rval , upt o JO days of s t orage for fruit quality and for 

hutrient s t atus on the date of harvest and aft er 30 days of 

s t o rage . The results obtained are summarised below. 

6 . 1 . Ef feet of soil and foliar appli cations of urea on the tree 
productivity and nutrient s tatus of New Castle aorico t 

6 . 1 . 1 . Trunk girth an d shoot growth and the quality of f r uits 

vi z . fir:nness , weight and lSS improved with increased M 

rate a nd we r e maximum with 600 g N supplemented wit h 2 

fol i ar urea sprays . Fruit yield , acid content and 



6 . 1 . 2 . 

6 .1 . 3 . 

6 . 1 . 4 . 

6 . 1 .5 . 

6 . 1 .6 . 

10 7 

solubl e protei n on the o ther hand were optimum with 4CXJ g 

N coupled with 2 urea sp rays . 

Leaf N was maximum \'Iii th 4CXJ g N supplemented with 2 urea 

sprays , while the same dose with a singl e spray maintained 

the higher level of leaf l.\g and Cu . Zn cont ent in 

leaves wa5 better with 6CC' g N + 2 u r ea sp.!"ays . F , Ca 

a nd Mn contents did not al t er, tut Kand Fe decreased in 

the folia ge wit h enhanced N rate t hrough Soil or sprays . 

4CO g N wi t h a sin gle urea spray maintained bet t ar shoot 

N statu$ . P cont1.,; nt in s hoots increased wit h increased 

N r ate . K , Mg an<i Cu were optimum with 4CC g N, while 

Zn was maximum 1,nri. th 4CO g N + 3 urea sprays . Increas ed 

s oi l and fol i ar N appl i cat ions decreased the shoot Fe 

and ~/111 , however , Ca r emained unaltered . 

Increased N application throu gh soil as well as f0liage 

enhanced the frui t N, but did not al t er P , K and OJ . 

FI\Jit Mg was optimum with 400 g N . Increas ed N r at e 

decreased the Ca and Zn, but incr eased t he Fe content 

of f ruits . Mn content in fruits was maximum wh e"I 600 g 

N was sup~lemented with 2 foliar urea sprays . 

Chlorophyll and amino N in th e l eaves increased wit h 

r ai sed N supply . 

Soil pH decreased with in creas ed N fertilization , though 

1 t s level was higher in the deeper soil segment s . 

Increased N rate increased the level of available N, K, 

Mg and zn while organic C, P. OJ , and til.n were better 

with 400 g N. ExchCKlgeable Ca and available Fe did not 

al ter with enhanced N s upply. Available nutrimt stat us 
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dec r eased with increased soil dept h . t hough Cu con t en t 

was maximum i n t he mi ddle profi l e o f 15- 30 cm. 

N ap1Jli ca tion e xhibited a p r o noun ced influence on the 

soil mic r obi al activity. Bacterial and Fungal population 

vws s timul at ed vv.Lth i n creased M dos e upt o 4 5 days o f r: 

applic ~tion a nd t hen declined gr Jdually. l n case o f 

actinomycet es , th e s timu latory influence was b::t ter with 

400 g N and increased population r a t e was noticed w:.t:U.n 

1 5 days of N fertili z ati on . 

6 .2 . Ef fec t of pre- f al l urea sprays on the t ree r roductivity er.t el 
nutrif'Ot s t .:itus o f New Cast l e aori co t 

6 . 2 . l . 

6 ') ., ·-·- . 

6 . 2 . 3 . 

Fruit se t , .re t ention and yield increased , with p r e - "! 21 1 

u r ea spr a ys and t he bes t r esult s \'/ere obt ain ed wi th 2 . S 

per c en t s pr a y of 15 Oct ober. Ho wever , fruit quality was 

not in fl uenced with urea sprays appli ed on sen escing 

l e a ves . 

Leaf r~ . Ca and Zn in cr e as ed wi th pr e - fall urea sprays 

ilnd the hi gher concentration Vias more ef fective in 

~haocing N an d Ca contents . Mg and Cu also increased 

but the lower concentration had better imp act . 

Accumulat i on of K and Fe declined , but P and t.n did not 

al t er in 1 eaves w.i. t h p r e-fall urea sp r ays . Sprayin g 

time had distinct influence on the l eaf nutrient s t atu s . 

K and Cu declin ed with delayed sprayin g . while sp r ays o f 

October 15 or 30 enhanced the leaf N considerably. Ca , 

Mg , Zn and WO raised w1 th pr e-fall sprays o f Septembe r 30 . 

Pre-fall urea sprays applied o n Octobe r 1 5 , rais ed the N 
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un c.1 K. contents of t he shoots . P, Ca , Mg , Cu , Zn and lilJ1 

did n ot alter , however , Fe content declined in s hoo ts 

with such sprays . Highe r concentration of urea m:iin t .:s i ned 

be tte r Ca and Fe , while th e lower one was mor e effective 

in a c cumulating i'in in the shoot~ . 

W, P, Ca , l/,g , Cu and tin r emained unal t e red ~·Jhile K an d 

Fe declined in the fruits with j:>Z-e-f al l s p r a ys o f ure a . 

The lo\·Jer urea con cP.Otration maintain e d a b~tter fruit 

K level, and the hi gher on e t hat of Fe . Fr uit Zn 

increased wi th such spray~ , ap plied on S ep t ember 30 and 

the higher concentration was more effective . Delayed 

spr ayin g r e duced considerably t he fruit /Ag , while Fe an d 

Mn cnhan c r3d . Fruit P r aised with urea spr ays of 

Sept ember 30 . 

6 .3 . Effect of pr e - harvest sp rafu of min e ral nutrients an d orowth 
regulat ors on the s t orage ehaviour and nutrien t status o f 
New castle ap ricot 

6 . 3 . 1 . 

6 . 3 . 2 . 

T 10 ( Cac1
2 

+ MH) was most effec tive in controlling the r ate 

of fru i t r espiration and maintainin g its firmn ess du rin g 

s t orage . lSS and pulp pH enhanced while t he acid con tent 

declined during s torage . T6 (S ADH) maintained a higher 

level of acidity~ while r17(KNo3-HAH+SADH) resulte d in 

maximum pulp pH. lSS was , however, not affected with 

dif fe r ent treat me:nts ap plied . 

Fruit nutrient content raised durin g 30 days of storage . 

f.I.'Jit N, Mg , Fe and Cu were maximum \vi th T2 (cac12 ). r
9 

(cac1
2

+GA) was mos t effective in maintaining t he hig her 

level of K and Mn during storage. Zn level in f r uits 
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was maximum w1. t h T 11 (KNo
3

-tMH) . The l evel of P ..-id 

Ca, however , di d not alter Ln frui t s with different 

treat mcn t s . 

Different treat ments had th~ir distinct influen c e on the 

leaf nutrient s t atus . 

IAH) , P with T4 (GA) , 

T13( H3Do3+cacl2+GA) . 

Leaf N was ma >< imurn vd th T 11 (Kl lo
3 
+ 

K wi th T7 ( H3Bo 3 +GA ) , and Ca .iii th 

The highest l e ve l of leaf Fe 

occurred \·Ji th T2 (CaC1 2 ) and t hat of Cu with r
17

(rl!o
3
+ 

i/jH-tSADH) . However , Mg , Zn and Un declined in the fclia ge 

1;,i th di fferent treat ments appli ed . 

The findin gs lead us t o the conclus i on th at 40C g M, 

suppl emont ed with 2 foli a r sprays of urea was needed f o r bet ter 

yield of opt imal fruit quality an d maintenance of assu r ed t ree N 

s t a tus . Urea spr ays ap plied at pre- fal l s t age were also found t o 

be \1uitc effective in enhcr1ci n g the fruit set , r et en ti on , yield 

.:ind maint aining th e tree nutrlE'f'l t s t atus . Better re~ults coul d 

b e o bt ained with 2 . 5 per cent urea appli ed on October 15 . r 10 

(Cacl
2

, 0 . 5% + MH, 1000 ppn) applied at the pit- hardening s tage , 

was the best trea tment whic h could control t he rate of r espiration 

and maint ain be t t er firmn ess of the fruits durin g the 30 days of 

cold storage . 
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Appendix 1. Effect of Soil. a11d fol i ar ap plications o f u r ea on the f r uit 
yi eld of apn cot cv . New Castle 

Treatmen t Yield (kg) 
1981 1982 1983 1984 

N do!> e ( g - 1) tree 

200 (N l ) 31 . 3 37 .6 76 . 6 4 3 . 8 
400 (N2) 39 . 4 43 . 7 93 . 6 51 . 8 
600 (N

3
} 39 . 3 42 . 2 95 .2 57 . 3 

L .S . D. ( p = 0 . 05) 4.9 4 . 8 7 . 8 3 .2 

Mode of aQ~l~ ca tion 

Soil (Ml ) 32 . 6 35 .2 79 .2 45 . 0 

Soil + 1 spray (M2) 36 . 6 38 . 3 84 . 9 5C . 5 

Soil + 2 sprays (M3) 40 .o 4 5 .2 92 . 7 54.2 

Soil + 3 sprays (M4) 37 . 3 46 . 0 97.0 5'1 , 0 

L.S . O. (p=0 . 05) 5 .7 5 . 5 9 . 0 3 .7 

N dose x mode 

Nl Ml 27 . 5 33 . 4 69 . 5 41 . 0 

Nl ~ 30 . 0 35 . 6 73 . 8 43 . 5 

Nl M3 33 . 8 40 . 2 79 . 8 47.5 

Nl M4 33 . 8 41 . 3 83 . 3 4 3 . 0 

N2 Ml 36 . 6 35 .7 81 . 0 44 . 5 

N2 Mi 38 . 9 40 .9 88 . 0 51 . 0 

N2 ~ 44 . 8 46 . 3 99 . 5 !)4 . 5 

N2 M4 37 . 3 51.9 105 . 8 57 .0 

N3 Ml 33 . 8 36.5 87 . 0 49 . 5 

N3 Mi 40 .9 38 . 4 93 . 0 57 . 0 

N3 M3 41.4 49 . 1 98 . 8 6C .5 

N3 M4 41 . 0 44 . 8 102 . 0 62 . 0 

L.S . O. (p = 0 . 05) N .~ . N .S . N .S . N .S . 

\ 



r;:;r--;..-a .v~.~,..~ 

1 w~ !;!- - ' ;i;:es n v.rt • l t rno g-l. f re!> h - wt • ). T~9~ ~j~f'fi:~sb wt:) I% d!;,Y ~·Jei oht) 
1982 19e:! 1982 1993 1982 1983 1982 1~83 

1~ doses ( g tree-1 ) 

200 (N1 ) 33. 3 35 . l 20. 2 15 .5 .:.~ . c 19 .6 1 .5 1 . 6 

400 (N2 ) 33 . 8 36 . 3 20 . 3 17 .8 1 3 . 6 20. :> 1.7 1 .9 
600 (N3 } 36 . 5 ~.1 . 3 20. 3 20 . :> l6 . l 21 . 0 1 .8 2 . 1 

L.S .O (p = 0 . 05) N .S . 1 .9 N .~ . ' 1 ? - .... 0 .9 N .S . 0 .1 0 .1 

Mode o f ~o~licctioa 

S oil (Ml) 33 . 0 35 .9 20.4 17.3 12 . 6 18 .6 1.5 1.6 
Soil + l spray(~) 34 .l 37 . 3 20. 2 1 7 .4 13 . 9 19 .9 1 .7 1.9 
Soi l +2 sprays(M

3
) 34.4 39 . 1 20 . 0 18 .l 14 . 4 21 .0 1.8 2 .1 

Soil +3 sprays(M
4

) 36.6 40 . 8 20.5 18 .9 16.l 22 . 0 1 . 8 2 . 0 

L .S . D. ( p =O. C'5) N .S . 
N dose x mode 

2 . 1 N.S . N .S. 1.0 1.5 0 .2 0 . 1 

Nl Ml 31.5 32 . 8 19 .l 15.4 12 .4 17 . 4 1 .4 1.6 
Nl ~ 33 .1 34. 3 20.4 14.5 12 . 7 19 . 3 1 .5 1 . 7 
Nl M3 33 .4 35 .6 19 .9 14. 8 13 . 5 20 . 8 1.7 1. 8 
Nl M4 35 . 0 37.7 21 . 6 17 .0 13.4 2() . 8 .l.4 1.4 

N2 Ml. . 32 .4 36 .6 20 .4 18 . 3 1 2 . 0 18 . 3 1 .5 1 . 6 . 
N2 M.i. 33 . 3 37. 3 20. l 17.4 13. 2 19 .9 1.7 1 .9 
N2 M3 35 . 5 39 . 0 20 .2 LB . 3 13 •. 3 20 .7 1.8 2 .1 
N2 M4 35 . 9 40 . 3 20 . 3 l 7 .2 15 .6 23.l 1.9 2 . 2 
N3 Ml 35 .2 38 .2 21.8 18 . 3 lJ . 3 19 .9 1.5 1.7 

N3 ~ 35 . 8 40 .?. 20 . 0 19 . 9 15 . 8 20 . 3 1.8 2 . 1 

N3 M3 36 .2 42 .7 20 . 0 21 . 3 16 .2 21 .4 1.9 2 .4 
N3 M4 30 .7 4t~.?. 19 .4 22 . 5 19 . 3 22 .2 2.0 2 .4 
L.S .o. (p=0. 05) N .~ . N .S . 1 . 8 N .S . 1 . 8 N .S. to.I , $ , 1 . 1 



App endix 3 . Effec t o f soil an d folia r applicati ons of ur ea on t he f :'\lj t quali t y o f New CaStll? apricot 

Treatment 

N dos e ( g tree-1 ) 

200 ( N1 ) 

400 (N2 ) 

600 (N3) 

L.S .D.(p:0. 05) 

Mode of application 

Soil (M1) 
Soil + l spray(M.i) 

Soil +2 sprays (M3) 
Soil +3 s prays (M4 ) 

L .S .o. (p=0.05) 

N dose x mode 

Nl Ml 

Nl M:l 
Nl M3 

Nl M4 

N2 Ml 
N2 M:z 
N2 M3 
N2 M4 
N3 Ml 

NJ M.z 
N 3 M3 
N3 M4 

L.S , O. ( p a 0 . 00) 

Fi rmness(kG) 
81 82 83 84 

5 . 7 5 .6 !i . 9 6 . 0 

5 .9 5 . 7 6 .0 6 .1 
6 .0 5 . 7 6 .0 6 . 3 

N .b O. l N .S N .S 

5 .6 5 .4 5 .8 5 .9 
5 . 7 5 . 7 6 .0 6 . 1 
6 .0 5 . 8 6 .1 6 . J 
6 .1 5 . 8 6 .0 6 . 3 

0 . 3 0 .2 N .S 0 . 3 

5 . 5 5 . 3 5 .7 5 .7 
5 .6 5 .5 5 .9 5 .9 
5 . 8 5 .7 6 .0 6 .1 
6 .0 5 .7 6 .1 6 .2 
5 .6 5 .4 5 . 8 5 .9 
5 . 8 5 .8 6 .0 6 .1 
6 . 0 5 .8 6 . 1 6. 3 
6 .0 5 .9 6 . 0 6 ,2 
5 .6 5 .5 5 .9 6 .o 
!LB 5.8 6 .0 6 . 3 
6 .2 5 .8 6 .1 6 .4 
6. J 5.0 6 .0 6 .5 

N .!.. ll.!J N .S N .!> 

. - - - ----- ------Pu- l _o_p_H _ _ _ P_r_o_t_E_l _n_( "3- 9-_...,.1i 

82 83 62 83 
\'le1·11t(n) Tot .. 1 :;o~blt.> solids(~~} Acid!tvCi:i 

01 82 83 U4 e1 SJ 84 el ~ 83 e4 

20. 7 l? . l 14 .~ 1 7. 7 

21 .0 19 . 9 15 . 0 17 .7 

22 .0 21 . 6 15 .9 18 .6 

N.S l.O C . 6 0 .2 

19 . 8 18 .9 14.4 17.6 
20 . 8 19 .9 14.9 18. 0 
21.5 20 . 8 15 .4 18.2 
22 .9 21 .2 16 .0 lB . 3 

0 . 7 1 .2 0 .7 0 .2 

19 .5 17 . 5 14.1 17 . l 
20.7 18 . 9 14. 0 17 .8 
20 .9 19 . 5 14 . 7 17.8 
21 .9 20 . 4 15 . J 17.9 
19.9 18 . 9 14 . 5 17 .4 
20 .7 19 . 7 14.9 17.8 
21.0 20 . 7 14. 8 17.7 
22 . 3 20 .2 16 . 0 16.0 
20 .2 20.2 14 .7 18 .0 
21 .0 21 . 0 15 . 6 10 .4 
22 .6 22 .2 16 . 6 10 .7 
24 .4 23 . l 16 .6 19 .0 

N.!. ll.!.. 11.b 0 . 4 

.14 .l 14 .2 11 .9 13 .9 

14 . 3 14 .5 12 . l 14 . 8 

15 . 3 15.l 13 . l 15 .8 

0 .5 0 . 3 0 . 4 Q ,3 

13 .8 14 .0 11 . 3 13 .7 
14 .5 14 .5 12.4 14.6 
14 .9 14.8 12 . 7 15 .J 
15. 0 15 .0 13. l 15.7 

0 . 5 0.4 0 .4 0 .4 

13.6 13.9 11 . l 13. 3 
13.9 14.0 12 . l 13.6 
14.4 14 . l 12 , 5 13.6 
14.6 14 .7 11 .9 14 . ~ 

13. 7 13 .9 11 .2 13.4 
14 .4 14.4 12 . 3 14 .6 
14 .9 14.6 12 .7 15 .6 
14.4 15 . l 12 . 3 15 .6 
14 .2 14 .J 11 . 7 14 .5 
1~ . 3 l~ .2 12 .7 15 .7 
15 .6 15 .7 l J . l 16 .l 
16 . l 1~ . 1 i ~ . o 16 .9 

N.b N.b o.a N .b 

0 . 10 o . ~o 0 .60 c .11 

0 .87 0 .59 C.64 C .78 

O. Bl 0 .60 0 .69 0 .85 

!Lf:, . 0 .02 C .C2 O.C6 

0 . 10 c .53 o .58 o .64 
0 .73 0 . 57 0 .64 0 . 73 
0 .84 0 . 57 0 .67 0 . 81 
0 .92 o .60 o .68 o .93 

N.S. o .o3 o . 03 o.cn 

o .64 o . 5o o . 52 0 .62 
o .69 o .so 0 .61 0 .67 
0 .74 0 . 50 0 .62 0 . 71 
0 .74 0 . 51 0 .63 0 .63 
0 .71 0 .57 0 . 59 0 .64 
0 .72 0 . 58 0 .62 0 .72 
0 .86 0 . 57 0 .67 0 . 80 
1 .21 0.65 0 .68 0 .95 
0 .74 0 . 5~ 0 .63 0 ,67 
0 .70 0 . 63 0 .69 0 .79 
0 .92 0 . 62 0 .71 0 .93 
0 .82 0 .63 0 .72 l.CQ 

N.S o . o~ 0 . 05 N.S . 

3 .9 3.9 

3 .9 3 . 8 

3.9 3 . 8 

N .S N .S 

3 .9 3 ,9 
3.9 3.S 
3 .9 3 . 8 

3 . 8 3. 8 

N.S N.5. 

3 .9 3.9 
3 .9 3 .9 
3 .9 3. 8 
3 .8 3. 8 
3 .9 3.9 
3.9 3 . 8 

3 .9 3.8 
3 .8 J.8 

3 .9 3.8 

3 .9 J .8 
3 .9 3 . 8 
3.8 3.7 

N.S N.S 

4 .6 4.5 

6 .2 5 .9 

4,8 4 .9 

0 .8 0 .2 

4.5 4 .4 
4.8 4.8 
5 .4 5 .4 
6 .0 5. 8 

0 .9 0 .2 

4,l 4 .0 
4.1 4.l 
4.7 4 .7 
5.4 5 . 3 
5 .0 4.9 
5 .6 5.5 
6 . 4 6 .3 
7 .6 6 .9 
4. 4 4 .4 
4. 7 4 .8 
5 .0 !) .l 
5.0 !'>.l 

N.S 0 . 4 



Appendix 4 . Ef f ect of nitrogen on the pH level 
content of the soil 

and orgCl'lic carbon 

Treatmen t eH OrgCl'li c ca r w n (%) 
1982 1983 1982. 1983 

N dose (g t ree- 1 ) 

200 (N l ) 7.69 7 .24 2 .23 2 . 28 

400 (N2) 7 .61 7 . 18 2 . 38 2 . 41 
6CO (N3) 7.56 7 .15 2 . 40 2 . 44 

L .S . D. (p = 0 . 05) 0 . 09 N .S . 0 . 13 0 . 05 

Soi l deet!J (cm) 

0 - 15 ( 01) 7 . 40 7 .09 2.88 2.91 

15 - 30 ( 02) 7", 59 7 . ();, 2 . 24 2 . 30 

Xl - 60 ( D3) 7 . 86 7 . 41 1 . 89 1 .92 

L .S . D. (p = 0 ,05) 0 .09 0 . 08 0 .1 3 0 .05 

N dose x depth 

Nl D1 7 .48 7 .12 2 . 74 2 . 80 

Nl Ui 7 .64 7 .15 2 . 10 2 .15 

Nl 03 7 .95 7.46 1 . 85 1 . 86 

N2 01 7 . 38 7.10 2 .94 2 . 96 

N2 Di 7 . 59 7 . C6 2 . 30 2 . 35 

N2 03 7 . 85 7 . 37 1 .90 1 . 93 

N3 01 7.35 7 .06 2 .97 2 . 98 

N3 Di 7 .54 6.98 2 . 32 2 . 39 

N3 03 7 . 78 7 . 39 1.92 1.94 

L ,S . D. (p= 0 , 05) N .5 . N . S . N .S . N .S . 



~end.ix 5 . Effect of urea on the avail able nutrient s t at us of t he 
(Fe, Ol , Zl'l and MnJ ppm) at different depths 

soi l 

eatroent 1roo Co12eer ~nc M~ganes~ 
1982 1903 1982 1983 1982 1983 19 1983 

jos e ( g) 
r---
f (N l) 63 . 7 60 . 3 6 .4 8 . 1 2 . 3 1 . 5 41.3 42 . 8 

r (N2) 63 . 5 60 . 6 7. 6 8 .7 3.2 2 .9 54 .2 55 .1 
(N3) 64 .2 64.2 7 . 3 8 .4 4. 0 3.5 49.0 4 8 .4 

,. o. ( p=0. 05 )N .S . r1 .~ • 0 . 3 0 .4 0 . 1 O. l 3 .4 3 .2 

.l deQth (an} 

• l!> (D1 ) 96 .6 96 . 3 6 .9 7 .9 4 .1 3 . 5 65 .2 71 . 3 
• 30 (Di) 52 .5 47 .0 7 . 3 8 . 9 3 . 3 2 . 7 47 . 8 48 .1 
. 60 (03) 42 .2 41 . 7 7 .1 8 .4 2 .1 1 .7 31 .8 26 . 8 
D. ( p=CL 05) 2 . B 3.5 C . 3 0 . 4 0 . 1 O·l 3 . 4 3 . 2 

!os e x degt h 

Dl 90 .5 94 .2 6 . 2 7 . 3 3 . 1 2 .1 57 .5 62 .4 

[),2 52 .2 48 . 0 6 .2 8 .7 1 . 9 1 . 3 42 . 4 44. 6 

D3 40. 3 38 .6 6 .7 8 .2 1.0 1 .2 24 .l 21 . 3 

Dl 96 .5 96 .4 7 . 3 8 . 3 4 . 3 3 , 9 78 .6 86 . 3 

Di 51,6 46 . 0 8 .1 9 . 3 3.7 3 .2 48 . 7 5C.2 

03 4 2 . 4 39 . 4 7 .4 8 .6 1 .8 1.6 35 . 3 28 . 7 

Dl 94 .8 98 .2 7 .2 8 . 3 4.9 4.4 59 . 5 65 .1 

Di 53 .8 47 . l 7. 5 8 .6 4.4 3.8 51.4 49 .6 

03 44.0 47.2 7 . 3 8 . 3 2 .6 2 . 4 36 . 0 ~. 4 

D. ( p=O . 05) 4.9 N .s . 0 . 5 N .s . 0 .3 0 . 2 5 . 6 5 . 5 



Appendi x 6 . Effect of pre- fall urea spray!:. on t he fruit characte~ of New Castle apricot 

Treatment FI\li t set 
( %) 

Fn.iit retention Yield 
(%) (Kg) 

Weight 
(g) 

Firmness 
(kg) 

T.S .S . 
(%) 

Acidity 
(%) 

Pulp 
pH 

1982 1983 1982 1983 19&2 1983 1982 Urea concentration(%) 1983 lo&2 198;1 1982 l oS3 1$e-~ I P3 1oi:-; 1oe"l 

2.s (c,_~ 

5 . 0 <c.i> 

Mean 

Control 

L ,S . D. {p:0. 0 5) 
Control vs spray 

Urea concentration 

42 .l 41.8 

36 .4 37 .6 

39 . 3 39 . 7 

29 ,4 31.2 

2 . 3 2 , 5 

2 . 4 2.6 

Date of s-oray 

15 Sept . ( DJ) 31. 7 33 . 5 
30 Sept . ( °'i ) 36 • 9 37 . 7 
15 Oct. ( D3) 41. 8 44 . 5 
XI Oct. (D4 ) 46 . 7 43 . 3 

L .S.D. (p:0. 05) 3 , 4 3 . 7 

Concent rati on x date 

c l o1 34 . 0 36 . 4 

38.7 39 .6 
45 .6 46 . 5 

50 . 3 44.7 
29 . 7 30 .6 

35.0 35 .7 
3!LO 42 .4 

43.l 41.0 

C1 D.i 
Cl D3 

Cl D4 

Ci 01 
s D.i 
S D3 

C2 D4 

L.S .D. (p:0. 05) N .S. N .S . 

28 . 2 21.5 

26 .o 16.9 

27 . 1 20, 2 

20 . 3 18 , 2 

19 .9 65 .0 

60 .2 52.5 

70 . l 58 .6 

63. 0 42 , 3 

1 .6 N.S . 4.6 
1 .7 1.3 4.9 

6 .6 
7 . 0 

26 . l 20 . 2 
24 , 6 19 .o 
28 .2 21.5 

29 . 5 20 .l 

2 . 5 N.S . 

25 ,9 22 . 0 

24 .9 20. 3 

30.8 22 . 7 
3l. .4 20.9 
26 . 4 10 .4 

24 . 3 17.7 

25 . 6 20 . 3 
27 . 5 l t) , J 

N .S. tl.S. 

60 . 0 57 . l 

63 .4 60.9 

oo .o 62 . 8 

Tl .O 54 .3 

6 . 9 N .S. 

72 . 0 64 . 0 

72 . 8 63 .7 
95 . 0 76 .5 
&2 .0 55 . 9 
00 .0 ~0 . 2 

54 .o 5!.. . 0 

65 . 0 46.l 

72 . 0 52 . 7 

9 . 7 ti .s. 

15 .0 16 . 5 

1 3 .6 15 .6 

14. 3 16 . l 

1 3. 0 15 . 0 

N.S. 0 . 7 
N.S . 0 .5 

1 4 . 2 15 .6 
14 . 4 16 .6 
14.4 16 .2 
14.2 15.9 

5 . 5 6 . 8 

5 . 3 6 . 2 

5 . 4 6 . 5 

5 . 4 6 . 5 

N .S • N .S . 

~LS. 0 . 1 

5 . 2 5 .9 

5 . 5 6 . 5 

5 . 5 6 . 5 
5 . 5 7.1 

N .S. N .S . N .S . 0 . 1 

15 .1 16 .2 

15 .1 17.0 

15 .0 16 .9 
1 4. 7 16 . 0 

13 . 3 15 . 0 

13. 7 16 . 2 

13.7 15 .6 
13.0 l!:l.O 

5 . 4 .s .o 
5.4 6 . 8 

5 . 5 6 .9 
5 .6 7 .5 
s.o 5 .7 
5 .6 6 .2 
5 . 4 6 . 1 

5.3 6 . 7 

N.S. tl .S . N.S. N.S . 

12 . 8 13 . 6 

12 . 5 12 . 6 

12 . 6 13. l 

12 . 5 ll .9 

N .S • 0 , 3 

N.S . 0 .4 

12 . 5 12 . 5 

12 . B 13.7 

1 3 . l 13. 3 

12 . 2 12 .9 

N.S, 0 . 5 

12 . 2 12.8 

13. 0 14. 3 

13 . 7 13 . 6 

12 . 5 13. 8 
12 . o 12 . 3 

12 . 7 1 3. 2 

12 . 4 13.l 

11.9 lJ.1 

N.S. 0 .7 

0.02 o .96 
0 , 60 0 . 85 

0 . 61 0 . 90 

0 .62 0 .87 

N .S. N .S. 

N.S . 0 . 05 

0 . 59 0 . 88 

o . 63 o.94 
0 . 61 o . 95 

0 .61 o.e1 
N .S . 0 , 07 

0 .63 0 . 85 

0 .65 0 .99 

0,62 1 . 0 3 

C' . 60 C' . 96 
0 .55 0 . 86 

(" .61 0 . 88 
C. 60 0 . 07 
0 . 63 0 .78 

N.S . 0 . 00 

3 . 7 3 . 7 

3. 6 3 . 6 

3 . 7 .3 . 6 

4. 1 3. B 

(\ , 2 :\.~ . 

N . S. N .s . 

3. 8 3,7 

3. 8 3. B 
3.7 3 . 9 
3. 7 3 . 7 

N.S. 0 . 1 

3. 8 3 .7 

3 . B 3. 8 

3 , 6 J , 7 

3 , 7 3 .7 
J .9 3 .0 

3 .7 J . 8 
3,7 3 , 9 

3.8 J .7 

N.S. O.l 



Appendix 7. Effect of pr e- fall urea sprays on the chlorophyll and amino- nitrogen contents of apricot 
leaves 

Treatmen t Tot al chloro~hyll Chlororhy_ll ' a I Chlorofhyll 0 b • Amino ni tl'tl fhen 
(mq g:l fres :!J'.eiabt) (mg g- t res b wt . l (mg g- fr.es h wt . l (~dn:w~g 1 

1982 1983 1982 1983 1982 1983 1962 1963 

Yrea concentration (%) 
2 . 5 (C1 ) 35 .2 35 . 8 18 .7 19 , 0 16 .4 16 .7 1. "1 l.9 

5 .o (Sl 36 . 0 36 . 0 19 .2 19 . l 16 .9 16 . 9 1.8 1.9 

Mean 35.6 3!> . 9 18 .9 J.9 . o 16. 7 16.8 l. 7 l.9 

Control 31.4 32 .6 17 . o 17.3 14. 4 J.,5 . 3 1.5 l.6 
-·-----···-----

L .S . O. (p=0. 05) 
Control vs spray 1.5 C.5 0.5 0 . 3 o.s 0 ,3 O. l 0 . 1 
Urea concentration N .~ . N . l> • N .s . N .S . N . ~ • N.S. N.5 . N .S . 

Dat e of SQrax 

15 Sept . (DJ.) 35 . 8 36 . l 19 . o 19 . a 16 . 5 16.6 l. 5 1.6 
30 Sept. ( Oi) 36 . 0 36 .4 19 . l 19 . 2 16 . 9 17.0 LB 2 . 0 
J.5 Oct. (03) 35 . 4 36 . 2 18 . 8 19 . l 16 . 7 16 .9 .l.9 2.0 
~Oct. ( D4) 35 . 3 35 . 9 10 . 7 J.B . 9 16 .6 16 .7 1.8 1.9 

L.S .O.(p = 0 . 05) N .S . N .S . N .S . N . ~ . N .s . N.S . 0 .1 O.l 
Concentration x d2te' 

cl o1 35 .2 35 . 7 18 .6 18 . 9 16.6 16.4 1.5 1.5 
c l Di 35 . 8 36 .2 19 . 0 19 . 2 16.B 17.0 1.9 2.1 
Ci D3 34.9 35 .4 J.8 .5 18 ,8 J.6 . 4 16.6 1.8 1.9 
Cl D4 35 . 0 35.8 J.8.6 19.0 16.5 16.8 1.8 2 . 0 
Ci 01 36 . 4 35 .9 l.9 . 5 J.9 . 0 17 . 0 16.9 1.5 l. 7 
s~ 36.1 36 .l 19 . 3 19 .l 16 . 9 17.0 1.8 2.0 
Ci. 03 35 . 8 36 .5 19 . l 19 .4 17 . 0 17. 2 1.9 2 .0 
Ci. 04 35.6 35 . 5 18 .9 10 . 9 16 .7 16, 7 1.8 L9 
L .S . O.( p = 0 . 05) N . !> • N .l> • N . ~ . N . l> • N.S. N .l> . N -~ . IJ . ::> • 



Append.1-x IL Effect of pre-fall urea spr ay:: on t he nut rient ccntcnt of l '?i.l f , ~hoot and f ruit of Nm·1 Ga:.tlc a pricot (N , P,K) 

Treatment Nitrogen Phosphoru s Potasdu....., 

Urea concSltrati on (%) 

2. s ( c1) 
·s.o (C.,) ... 
Melin 

Control 

L.5 . D. (p=0. 05) 
Control vs spray 

Concentration 

Date of spray 
15 S ept • ( o

1 
) 

~ Sept . ( D.2) 
.1.5 Oct. (0

3
) 

~Oct. (04 ) 

L,S . O. (p = 0 . 05} 

Leaf S hot ~:¥1it Leaf Sho~t fin.Ji t Leaf Shoo t Fruit 
1982 1283 1982983 19 1983 190.2 1983 1'1@ 283 I9:z 1903 1982 1983 1982 1283 1982 1963 

l.93 2 . 27 

l. 92 2 . 42 

.1..92 2.35 

l.BB 2.6 7 178 .2 190. l 0 .23 0 . 19 0 .15 0 .14 23. 0 26 . 4 2 .18 2 .19 ~ . 83 1. 84 106 . 7 98 .2 

1.98 2 . 76 18 3 . 6 201.3 ·0 . 2 3 0 .19 0 . 15 0 ,14 21 . l 25 . 6 1 . 79 2 .18 1 . 811 . 82 105. 5 96 . 7 

l..92 2 .11 180 .9 195 .7 0 .23 0 . 19 0 . 15 0 . 14 22 . 0 26 . 0 1. 98 2.23 1.82 1. 83 106.l 97.4 

l.69 1.65 1.85 2 . 35 173. 8 194. 7 0 . 24 0 . 19 0 . 15 0 . 13 22 , 0 20 . 0 2 . 50 2 . 50 1.74 1.69 136. 0 lli . 7 

N .S . 0 , 09 N .S. 0 . 09 

N .S • 0 . 10 N .s . N .s . 
N.S. N.S . N.S . N.S . N.S. N.S. 
N.S . 11. 0 N.S. N.S . N.S. N .S. 

N.S . N.S. 0 .04 0 . 05 O. C2. O.C5 

L O N.S . O. C5 0 . 06 N.S . N.S . 

5 .19 4.3 

N.S. N.S . 

1.74 2 . 24 

l.86 2 .26 

.l.99 2 . 50 

2 .10 2 . 38 

l.86 2 .68 179. 7 189 . 4 C.25 0 . 1 8 0 . 1 3 0 . 12 20, 0 25 , 0 2 . 2.2 2 .45 1.9 3 l.98 100.5 9 3 . 0 

1.86 2 .11 176 .7 195 . 5 0 .22 0 .19 o . 1s o .14 24.o 26 . o 2.os 2 , 33 l . s2 .1. . 0i 105.o 97 . 4 

l.94 2 . 72 1 83 . 5 199 . 2 0 .23 0 . 1') Q.16 0 . 15 22 .0 27 .7 1.92 2 . 05 1.78 1.80 105 . 5 90 . 5 

2.06 2 . 67 183 . 6 198 .6 0 . 23 0 .19 0 . 16 0 .1~ 22 .1 25.l 1 . 74 2 .12 .1..73 1.74 11 3.5 10 8.9 

0 .21 o .14 1~ .s. N.S . M.S. N.S . o . 02 N.S . 0 . 01 0 . 01 1.2 N.S . Q. 07 o . oa 0 .04 0 .13 7.8 6 .4 

Concentr9t1on x date of s o.ray 

cl o1 
c1 ~ 
Cl D3 

c1 D4 

<7. 01 

Ci ~ 
Ci 03 
~ D4 

L.S .D. (p= 0.05) 

l. 74 2 .21 

l.93 2 . 23 
l.68 2. 30 

2 .16 2 . 36 

l.74 2 . 28 

l. !30 2. 30 

2 .10 2 . 70 

2 . 03 2 . 40 

1. 84 2 . 64 179 . 7 101 .0 o .25 0 .11 0 .12 0 . 12 2 1.0 26 . o 2 . 41 2 , 48 1.95 1 . 99 105 .o 02 . 0 

1.82 2 .74 176 . 7 18 7.2 0 .22 0 .20 Ci .1 5 0 .14 2 7.0 31.0 2 . 27 2 . 38 L S3 1.79 99 .0 103.7 

l.90 2 .70 179 , 7 19 1.5 0 .2 3 0 .19 Q.15 0 .15 22 . 0 28 .2 l. ~H? 2 .12 l.78 l.62 104 .0lOLO 

1.90 2 . 60 176.7 194.7 0 .23 C . l o 0 .16 0 . 15 22 . 0 2 4 .2 4! . CJ5 ? .18 1.74 l.76 119 .0 106 . 0 

l . 8B 2 .12 179 . 7 19 1.7 c .23 0 .19 0 .13 0 . 1 3 19 . o 24 .o 2 .0 3 2 , 41 i.91 l. 9 7 96 .0 10.Lo 

.1.. 90 2 . ao 176.7 2o:i .1 0 .2 3 o .1a 0 . 1 <1. o . 14 2i. o 2s . o .1.. s4 ::2 .21 i. 01 L B:! 11i.o 91.0 

l.98 2 . 75 1!37 . 2 207 .0 0 .23 0 . 20 0 . 16 0 .15 22 . 0 27 .2 1.80 1. 95 1. 78 l. T7 107 .C bO .O 

2 .15 2 . 1s 190. s 202 . 5 0 ,23 0 . 19 0 .16 o . 1s 22 .2 26 . c i. 11..:1 2 . c:. l.72 1 . 72 1os . o e c . o 

N .S • II ,S • N ,S • N .S • N .S • N.S. N.S. N.5 . N.S . N.S. 2 .0 N .~ . 0 . 10 N.S . M.S . N.S . 11 .c 9 .1 

L<!af md shoot: % dry weight, 1 Fruit: mt) 100- CJ f r osh i•1C!i ')ht 



~d..1 \.....l U lll Ma!)n es 1 uin Iron 

Leaf ShoQt Fruit Le;; f Shoot Frul t L<'af S i oot Fruit 
I 9a:! l 983 1902 I9a3 I 9b2 l 'J83 1902 I 983 I 9 £!J 19u J l9b!:! I9t.. 3 19 e!:! I9o3 I9e~ 198 3 l oo ... 19S 3 

Urea concentrati on (%) 

2 . 5 (C1 ) 2 . 52 3 . 34 0 . 68 0 .69 73.757 .2 0 . 62 0 . 92 0 . 39 0 . 45 48 . B 49. 0 142 . o 162 .c El.2 69 .2 O. o2 C" .61 

5.0 (C;:} 2 . 57 2 . 54 0 . 71 0 .71 11.0 5u . l C. 81 0 . 85 0 .42 0 . 46 40 . 0 4 5 . 5 148 . 5 16!? .0 92 . 0 lCO .? c .97 0 . 69 

Moan 2 .25 a .• 14 o. 70 o. 70 75 .3 '.J7 .7 0 . 62 0 . 88 0 .41 0 . 46 48 .4 47 .2 145 . 0 165 . 0 86 .5 94 . 8 o . 79 o . 7':> 

Control 2 . 25 3 . 30 0 .65 o. 70 75 . 0 57.5 o . 74 o.77 0 . 38 o. 45 52 . 0 50 . 0 198.0 205 . 0 10 8 .0 115.G 1.50 1.30 

L.S . o. (p=0 .05) 
Con trol vs !.pray 0 .12 N .S . O . Ol N.S. IJ .s . N.S. C.02. 0 .03 N .S . N .S . N .S . !'LS. 9 .0 10.3 3 . 2 2.0 c . 07 o. 0-l 
Concentration N .s . 0 . !2 O. OlN .~ . N.S . N.S . N.S . 0 . 0 3 0 . 02N .S . N.S . 2 .1 N.S . N.S. 3,4 2 . 1 o . oa o . 05 

l2i!te of sera:t 
15 sept . ( 01 ) 2 . 52 3 . 33 0 . 68 0 .71 76 .0 57.7 o.eo o . e5 0 . 42 o . 48 49 .4 50 . 0 148 .5 179.0 90 . 0 10 1 . 0 0 . 64 0 . 55 
~Sept . (!li ) 2.79 3 . 51 0 .71 0 . 71. 76 . 7 57.7 0 . 84 0 . 88 o. 45 0 . 51 50. 2 48 . 0 152 . 0 164 . 0 6 7 . 5 96.0 o. 71 0 . 68 
13 Oct. ( D3) 2 . 59 3 .67 o. 73 o. 73 75 . 2 57 . 5 0 . 82 0 .95 G. 40 0 .45 49 . 0 48 . 0 146 .0 162 .o 86 . 0 92 .5 0 . 8!:> 0 . 8 1 
~ Oct. (D4) 2 .2 8 3 . 2 7 0 . 66 0 . 64 73 . 4 57 .7 o.ao o . e4 C. 37 0 . 38 45. 0 43 . 0 1 34. 5 155.0 83 . 0 89 .5 0 .98 0 . 96 

L .S . O. (p~.05) 0 .113 0 . 17 0 . 02 0 . 03 N.S . N.5 . N.S. 0 . 04 o . 03 o .os 3 .4 3 . 0 N.S . 14.6 4 . 9 2 .9 0 .11 0 . 0 7 

Q;incentrati on x date of sera~ 

cl D1 2.50 3 .25 0 . 62 0.65 1 3 . 0 se .o o . e 1 o .na 0 . 41 0 . 46 48.7 54 . 0 150 . 0 168 .(' 80 . C 96 . 0 0 . 52 0 . 44 

c1 Di 2 . 6J 3 .37 6 .69 o . 71 75.2 ~7. 5 0 .85 0 . 91 C' . 43 0 . 50 5£ . 5 50 . 0 1 44 .0 17C .O Sl.0 9(' .o 0 . 57 0 . 53 
Cl D3 

. 
2 . 81 3 . 55 0 . 74 0 . 78 74. 2 56 .7 C. 62 C' . 93 0 . 38 0 . 47 SC. O 5C . 1 4'.? . 0 172.0 ec.o S7.0 (l . 61 0 . 65 

Cl D4 2 .12 3 . 20 0 . 67 0 . 64 72 . 2 56 .7 0 . 78 0 . 96 0 . 36 0 . J B 44 .o 42 .c lJ:? .O 16~.C 76 . 0 ea .a (I . n o . 83 

Ci 01 2 . 5.4 3 .40 C' . 74 C . 77 79 . 0 57.5 C. 78 0 . 83 0 .43 C. 50 50 . 0 46 . 0 147.0 190. 0 9::: .o 106 . 0 C. 76 o . 67 

s Di 2 .94 3 . 64 o. 74 o. 73 70 .2 58 . 0 0 . 83 0 . 66 0 .46 (\ . 5'.? 46 . 0 1.6 . 0 160. 0 150.0 9•1.C 10::: . 0 0 . 85 0 . 03 s D3 2 . 36 3 . 78 0 . 72. 0 . 69 76 .2 58 .2 0 . 81 0 . 90 0 ,41 0 . 43 46 . 0 46 . 0 l ~).0 152 . 0 92 . 0 98 . 0 1 . 00 0 . 9 8 

S D4 2 . 1!4 3 . JJ 0 . 66 0 . 64 7,1 . 5 !>C. 7 C. 02 O. /2 0 . 37 0 . 39 46 .o 4.\ . 0 1.)7 .0 148. 0 90 .0 95 .C 1.19 l. C9 

L.S .O. ( p =0. C5 ) 0 . 26 N .S . N.S . Q.04 N.S . N.S. ll .S . 0 . 00 N.S . N.S. N.S . 4 . 2 N .5 . :!O. 6 N.S . N .s. N .S . N .S . 

Leaf and s hoot: % dry w1•i qht , Fruit: m<y 100 g fr c!. h \Vcll)h t 



Appen di x 10. Effect of pre- fall urea s p rays on the nutritf'lt conten~ of l t:af , ~ l.c.. o l ano f ruit o f li ew Ca!>t.l c ai'::icc:,t ( Ct! , Zn a."l cJ /.\."'i ) 

Urea CCY.l ... ~~tr.:;t.l on( %) 

2 . 5 (s> 
5 . 0 ( '"'2) 

Mean 

Control 

L.S . O. (p=0. 05) 
Control vs eproy 

Con centration 

Date of spray 
15 Sept . ( o1 ) 

Xl Sept • ( °-2) 
15 Oct . ( o3 ) 
3:) Oct . ( D4 ) 

L,S , D. ( p=0 . 05) 

Copper Zin c M a'l O !:n EK '? 

S hoot Fruit Leaf Shoot Fniit lea f S hoot Fruit 
1'tOL 108'1 11.1fs2 j t;P.~ 1 ~·64 !9fi2 FJEL 19e3 : cis:..'. .!,<4fl"} ! q p 19f 1 19.[~ 19€;; }GE; l 0 f 3 

5 . 5 4.6 4. 1 3.9 0.09 o . ao 17. 5 17 . 8 25 . 5 37.2 o. 3~ o . 32 2L. O 15 . 3 ~4 . 3 60 . 1 0 . 34 o .~ 

4 . 5 4 .7 4.0 3 . 9 0.11 0 . 09 lS . O lo . l 26 . 4 37 . 0 0.34 0 . 36 23 . 0 16 .7 ~9 .5 56 .~ 0 .34 0 . 21 

5 , 0 4 .6 4 . 0 3 . 9 0 .10 0 . 09 17. 8 17 .9 25 .9 37 . l 0 . 3 3 0. 34 2 3 . C 16 .0 51 .9 55 .3 0 . 34 0 . 22 

3 . 6 3 . 9 3. i3 3. a 0 .09 o . os ll.6 12 . 1 24.6 35 .6 o .24 0 .22 2:; . o 2 0 . 0 ::>3 .4 55 . 5 0 . 33 0.22 

0 .2 0.'2. 

0 . 2 N.S. 

5 .8 4 . 9 

5 . 3 4.6 
4. 5 4 .5 
4.2 4.6 

o. l N . S • N .s . Ill .S . 

0 ,l !LS . N .S . N.S . 

0.( 0.2 

~ .s . 0 . 2 

N. S . l.O O. Ol 0 , 01 

N.S. N. S . ~.S . 0 . 01 

N. S. 1. .2 

N .s . l. 3 

4 . 1 3 . 9 

4 . 1 3 . 9 

4. 0 3 . 9 

3. a 3 .9 

0 .10 0 . 08 16.7 17 . 3 23 . 9 37 . 0 0 . 26 0 . 31 21 . 0 14 . 6 

0 . 09 O. OS 19.5 13 . 8 2 4 . 9 37, 2 G. 35 0 . 34 24. 5 16,7 

0 , 10 O. OB 13 .9 l S.9 29.7 40 . 2 0 . 3B 0 . 34 25 . 5 lS . 4 
0 . 09 0 . 09 16 . 0 16 . 8 25 .2 34 .1 0 . 35 0 . 36 19 . 0 11, . 5 

0 . 3 0 ,2 N.S . N.S. N.5. N .S. l. 1 0 . 3 1.3 1.5 0 . 02 0 . 02 2 . 6 1. 6 

~ .s. ~.s . N.S. ~.s. 
1 .9 2. 9 N.S . N.S. 

49 .7 56 . J 0 . 34 0 . 19 

54 . 3 65 . 8 0 . 33 0 . 22 

~6 . 1 58 . 8 0 . 34 0 . 22 

47,6 50 .3 0 ,34 0 . 2 3 

2.7 4 . 2 N.S . N.S. 

Concentration x d.ate of s oray 

Cl Dl 

C1 Di 
Cl D3 
cl D4 

Ci 01 
Ci Di 
c2 o3 
C2 D4 

6 . 2 5 . 0 

5 .5 4.5 

5 .1 4 . 3 
5 . 0 4 . 4 

5 . 3 4 . a 
5 . 1 4 .6 

4 . 0 4 , 6 

3 . 5 4.7 

3 . 9 3 . 6 
4.1 3. 7 

4 . 2 4 . 1 

4.1 4.l 

4.3 4 . 1 

4. 2 4.1 

3 .9 3.8 

3 . 6 3. 0 

0 . 12 0 . 08 15 . l 16 . 2 2 3 . 4 36.4 0 .24 0 . 29 20 . 0 12 . 5 

0 .10 0 . 01 19.9 1s .1 24.l 36 . 4 o .36 o .34 2~ . o 14.6 

0 . 11 0 . 07 18.9 19 . 0 30 . 5 41 . 7 0 . 38 0 . .30 21.i . O 20 . 0 

0 .10 o . ce 16 . 2 17 .4 23 .9 34.4 0 . 33 o . 34 1 0 . 0 1 4 . '.l 

0 . 08 O. 00 18 . 2 18 .1 24.5 37 . 6 u .27 0 . 33 L~ . O 16 . 6 

o . C9 0 .09 1~ . ~ l a .9 2s . 1 Jo .o o . 35 0 . 34 2~ . o 1e .o 
O. C9 0 . 09 1 0 . !> 10 . U 20 . 0 38 . 8 0 . 30 0 . 37 :.! ~.O 16 . & 

0 . o:) 0 .10 15 . 7 16 . 2 :>.6 . 4 '.JJ . il 0 . 30 0 . 30 :!0. 0 14 . 7 

51.0 62 .5 

56 .2 71.5 

57.6 53 .0 

52 . 4 53 . 5 

40 .4 54. 0 

52 . 3 60 . 0 

54. 6 64.5 

•12 . B 47 . 0 

0 . 34 0 . 1 8 

0 . 33 0 .22 

0 . 33 0 . 22 

O .. '.l5 0 . 24 

0 . 34 0 .20 

0 .33 0 . 2 1 

0 . 34 0 . 22 

o . 33 u .22 
~~~~~~~~~~~~~~ 

L.S . D. (p-=O . O~) 0 . 4 N.S . 0 . 3 0 . 3 0 . 01 N.S. 1.6 0. 4- .L. fl 2 . 1 N .S . 0 . 0 1 J<I.$ . 2 . 6 N .S . !:> . 9 N .S , ti.~ . 

Leaf an<.! s hoo t: prm dry wei <Jh t. , Fni i t : ml.) 100- l f r ee. h wo.1 9ht 



Appendi x 11. Effect of m.:trl ents and g rowt h regul ato rs on t he r.a t e of r cs r,irat i on and ii:rmn ess of New Cas tle ap rlrot f rui ts 
s tored at cPc 

Treatment T1 eat ment 
No . 

Resoiration ( mo eo_,J.; n- I h- l 
1982 - . 1903 

Tl 
T2 

T3 
T4 

T5 

T6 
T7 
Ta 
T9 
TlO 
Tll 
Tl2 
Tl3 
TJ4 

Tl5 
Tl6 
Tl 7 
110 
119 

Days aft~r stor age 

o lo 20 ~-Mean o 10 20 30 Mean 
H3eo3( 0 .2%) 
CaCl2 (0.5%} 
l<N03 (0 . 5%} 

5 .9 3.4 5 . 9 6 .5 5.4 5 . 8 3 .2 5 . 1 5 . 4 4.9 
4.4 2 . 9 4. 2 4 . 9 4 .1 4 . 1 2 . 7 3 . 7 4 .1 3 . 7 

GA (50 pi:m) 

MH (.1000 pµn) 

SADH( lOCO ppm ) 

H3B03+GA 
H3Bo3..SAOH 

CaC12 -tGA 

CaC12 -+MH 

l<N03+MH 
l<N03 ..SA!li 

H3Bo3+eaC12 +GA 

H3Bo 3..s.AOH.+GA 

CaCl2 iGA+MH 

CaC12 -tKN 03-H.\H 

KN03+MH..SACH 

l<N03+GA..S AOH 

Contn>l 

Mean 

5 .7 3. 3 5 . 8 6 .5 5.3 
5 .4 3 .2 5.4.6 .3 5 .1 
4.6 3 .0 4.6 5 .4 4.4 

5.8 3 . 8 4.8 6.2 5 .1 
5.7 3. 3 5 .8 6 .5 5 . 3 
5.6 3 .2 5 . 7 6.5 5 .2 

5.5 3.2 4.5 6 .3 4 ,9 
4. ~ 2 .5 4 .1 4. 8 3 ,9 

4.7 3 . 3 5 .5 6 . 3 4.9 
5 .5 3.2 5 .6 6.4 5 .2 

5 .8 3 . 3 5 .6 6 .4 5 . 3 

5 . 7 3 , 4 5 . 8 6 .7 5 .4 
5. 0 3.1 5 .4 6 .2 4. 9 
4.4 2.7 4. 5 5 .1 4.2 
5 . 2 3. 3 5 . 6 6 . 5 5 . 2 

5 ,7 3 . 5 5 . 8 6 .7 5 .4 
5.6 3 . 3 5 ,7 6 .2 5 .2 

5. 3 3 .2 5 . 3 6 . 1 5 . 0 

L .s . D. ( p:::Q . 05) 

Treatment 
S t.or age date 
T.reat.mcnt x dat e 

(' . 38 
0 . 1 7 

5 .7 3 .2 5.1 5 . 3 4.B 
5 .1 3 .1 5 . 1 5 .2 4.6 
4. 2 2 .9 3 .9 4.8 3 ,9 
s .o 3 . 7 5 .0 5.1 4 . 7 
5 . 5 3 .2 5 .2 5.4 4. B 

5 . 4 3 .2 5 .2 5 . 4 4. 8 

5 . 3 3 . 1 4 .1 5 . 3 4 .4 

3, 9 2 . 3 3 . 7 4 .7 3 .6 

4. 4 3.1 5 .1 5 .2 4 .4 
5.3 3 .2 5 .2 5 . 3 4.7 

5 .7 3 .2 5 .1 5 . J 4 . 0 

5 .4 3 .2 5 .2 5 .3 4.8 
4 . 8 3 . 1 4 . 8 5 .! 4.4 
3 .9 2 . 3 3 .9 4. 9 3.7 
4.9 3 . ! 5 .0 5 .1 4. 5 
5 .4 3 , 3 5 . 3 5 .5 4 .9 
5. 4 3 .2 5 .1 5 . J 4 .7 

5 .0 J .l 4 . 8 5 .1 4 .5 

0 . 37 
0 .17 

F rv i t f 1 mo es s Lk"""q"-'l'-------- · Ir;62 --- 1983 

Day~ after s to r age 

0 10 20- 30 1.\ecn O 10 20 30 MC<fi 

o . 5 5 . 3 4. 3 3 . 4 5 .4 G.3 6 .1 5 . 1 3 . 7 5 . 8 

10 . 0 7.8 6 . 5 5 .0 7 . 3 10 . 1 B. 3 7.3 6 . 1 B. O 
8 .5 6 . 9 5 . 6 3 , 3 6 .! 

8 .9 7 . l 5 . 5 3 .6 6 . 3 
9 . 8 8 .4 6 . 5 4 . 4 7 . 3 
8 .8 7 .1 5 . 5 4.2 6. 4 
a .9 6 .9 6 .2 4 .1 6 .5 

8 . 4 6 .7 5 .8 4.1 6 . 3 

8 .7 7 ,5 6 . 3 4 .6 6 .8 
9 .4 8 .0 7 .2 4 .9 7 .4 
9 . 1 7 .6 6 . 5 3 .8 6 .8 
8 . 4 6 .7 5 . 1 3 . 8 6 .0 

t . 4 7 .4 6 . 3 3,9 6 .5 

8 , 3 7. 4 5 .5 4 .0 6 .3 
9 ,0 7 . 4 6 . 3 4.5 6 . 8 
9.5 7.9 6 . 4 4 .1 7 . 0 
9 . 2 7 .2 5 . 3 3.5 6 . 3 
8 .7 6 . 8 5 . 6 4 . 0 6 . 3 
6 . 9 6 . 3 4 . 8 3 . 2 5 . 3 

3 .G 7 .2 5 . 8 4 , 0 6 .5 

n .20 
0 .13 
0 . '.>6 

9 . 0 7 .4 6 .5 3 .6 6 . 6 
9 . 0 6 .7 5 .8 4. 5 6 . 5 

10 . 0 8 . 5 6 . 9 5 • 3 7 . 7 
9 . 3 7 . 7 6 . 8 4 ,5 7 .l 
9 .2 7 .7 6 .7 4 .5 7 .0 

9 .2 7 .8 6 .2 4 . 4 6 . 9 

9 .3 s .o 6 .5 5 .1 7.2 

11 . 3 9 .4 8 . 7 7 . 3 9 .2 
9 .6 9 .4 6 .7 4 . B 7 .6 
9 .2 7 .9 5 .4 3 .3 6 .5 

9 .4 S .3 6 .9 3 .9 7 . 1 
9 . l 8 . 1 6 .0 4.6 7 . 0 
9 .8 1 .e 6 .1 4. 7 7 . 3 
9 .9 8 .4 7 .6 4 ,9 7 . 7 
9 .8 7 .7 6 . 7 3 .5 6 .9 
9 . 7 7 .6 6 .0 5 .2 7.1 
0 . 3 6 .7 4 .6 3 . 3 5 . 7 

9 .5 7 .8 6 . 5 4 .6 7 .1 

(" . 30 
C . l 4 
(' . 59 



Appen dix 12 . Ef f ect of nutrients and gro1·:th r.:g.ilato r s on the total soluble solids o f New Castl e 
aprlcot fn.ii t s stored at OOC 

Treat ment Tr eatment Tot ai sc.11161 e S Q 1 ~ ds [ ~l 
No . 1982 1983 

D~~s a££er Ftor2ge 
0 10- 20 30 Meal 0 10 20 30 Meal 

Tl H
3

Bo3 (0. 2%) 11 . B 12.6 13.7 13.3 12 .6 10,l 1 0 .4 10. 7 1.3. l. 11. 3 

T2 CaCl 2 ( 0 . 5%) 10. 5 11.2 11.5 11.6 11.2 9 .9 10. 3 10.9 11.l 10.~ 

T3 l<N03 (0. 5%) 12 . 4 12. 7 12 .9 12.3 12 . 6 11 . 2 ll.7 11.9 11 .6 11.6 

T4 <iA (50 prxn) 10.8 ll.7 12 .5 12.7 11.9 10 . 3 10. 7 12.0 12 . 0 11.7 

T5 MH (lCOO ppm) 11.9 12. 3 14 .0' 13.4 12.9 10 . 6 ll.5 12.0 12 .9 ll. 7 

T6 SA!li(lCCO ppm) 12.0 J.2 .8 . 13.6 13.9 13.l 11.3 11..9 12 . 4 12.6 12 . 1 

T7 H3eo3+GA 10 . 6 10.8 11.9 11.4 ll.2 9 , 9 l t.3 11. l 1 1.2 10. 6 

Ta H3eo3-tSACH 11 . 0 12 . 4 12 . 7 12.8 12.2 11.0 11.3 11.7 11.4 ll.3 

T9 CaCl2 +GA 10 . 2 1-1.6 12.4 12 . 9 11.B 10 . 5 lLB 12 .7 13 . 0 10.7 

TlO CaCl2 +MH 10.2 11.7 11 . 9 12 . l 11.5 10 . 0 10 . 3 10 . 7 1 0 . 8 10.4 

Tll !<NO 3 +/iAJi 11.7 12.l 13 . 2 13. 6 12.6 .L0.8 11.2 12, 3 12 . 5 11.7 
112 KN() 

3 
otS ADH l .L.8 12 . 6 13.7 13. 8 13.0 ll.l 11.9 12 .7 13. 2 12 . 2. 

T13 H3so3..wc12 +GA J.1 . 5 12.l 13 .0 11.9 12 . 1 10 .4 1 0 .8 11.4 12. 7 11.3 
114 H3B0.3-+<iAiSADH 10 . l 10 .6 ll.O 1.1.5 10.8 9 . 5 1 0 .3 .1 1.2 11.3 10 .6 

Tl!> CaC12 iGA+MH 11.4 12. 7 1 1.6 1L2 ..1.1. 7 10. !: ll...~ 1 1..7 il .9 .U . 3 

Tl6 CaC12+KN0 3+MH 10.6 11.l 12 .6 11.9 11.5 9 .8 10 .2 10,7 11. 0 10.4 

'r 17 KN0 3tMHiSAOH 11. l 11.6 12.0 12 .9 11.9 10 .4 lO . 9 11.4 il . 9 11.2 
Tl8 KN0 3 iGA..SAl)1 10 .3 11.1 12 . 5 11.6 11.4 9.9 10. 3 .!LO 11.3 10.6 
T·19 Control 9 . 8 12 . 0 12 . 7 13.l 11.9 9 .4 11.2 12.4 12.4 11.4 

Mecn l.l..9 11.9 12.6 12. 5 12.0 10.3 10.9 11. 7 12.0 11 .2 

L.S .D. (p=0 . 05) 

Treatment N .S . N .S . 
S t orage date N .5 . 0 .9 
Traatinmt x d.'lte N .S . i~ . l> • 



Appendix 13 . Effect of nu trlmt!:; and growth regulatar.: on t he acid cont ~nt and pulp pH o f lfow Castle apricot fru i ts stored 
at Cf'C 

.ment Treatment 
o· 

H3so3( 0 . 2%) 
CaC12 ( 0 . 5%) 
KN0

3 
( 0 . !'.>%) 

GA (50 ppm) 

l.',H ( ·l CX.:0 ppm) 

s Arn( 1 000 ppm ) 

H3Bo3 +GA 

H3eo3..SA01 

C~Cl2 -tGA 
CaC12 +ll.H 

KN03+1AH 

~ KN0 3+SADH 

~ Hi303.CaC12+GA 
~ H3ao3..SAI:*l+C.,o, 

C aCl 2 -+GA "*1/iH 

cae12 fi<No3 ..+AH 
KN0 3+MH..SADH 

3 KN0 3-+GA+SAOH 

Control 

Me an 

L .~ . 0 . ( p::O . 05) 

Tre at.men t 
Stor age dot e 

Acidit y(%) ---------- Pulp pH 
I962 1983 1982 1983 

0 10 20 3:J 
~~~~~~~~~-D-a~ys...___a_f~t~e r s~•==r~a~o-e":-~,,-~~~~~~ ~~~~~~~~~~-

Mc:an 0 10 20 3) Me an o 10 2 0 30 Mean O 10 20 30 1.•.ecr 

0 . 91 0•. 72 0 .68 0 .60 0 . 73 

0 . 91 Q.66 o . 66 o .55 0 . 10 
o . e9 c .61 o . 61 o . 59 o .6 7 

0 .98 0 .67 0 .66 0 . 64 C. 74 

o . 72 o .69 o . 67 o .66 o .6e 

0 .99 0 . 73 0 .72 0 .51 0 . 74 
0 . 81 0 .79 0 . 78 0 .52 0 . 72 

o .8B o .65 o . 63 0 .60 o . 69 

0 . 85 0 . 76 0 .65 0 . 6 3 0 . 72 
a . so o . 67 o . 67 o .56 o . 67 

O.TT 0 . 65 0 .64 0 .50 0 . 6 4 
0 . 84 0 ,79 0 .62 0 .47 0 .68 
a . so 0 .14 o . 64 0 . 58 o .69 

0 . 81 0 .68 0 .66 0 .64 0 .10 

0 .10 o .66 o .65 o .63 o .66 

0 .92 o .6 7 0 .60 o .59 o . 69 
0 . 83 0 .71 0 .71 0 .56 0 . 70 

0 .84 0 .67 0 .66 Q.64 0 . 70 
0 . 9 7 0 .56 0 .55 0 . 57 0 . 66 

c . 6B o . 64 o .57 ~ . 55 0 . 61 

C•. 7 3 0 .63 C . 54 C• . 44 0 .59 
Q . 71. 0 . 58 0 . 56 0 . 51 0 .59 
c . 82 0 • 59 0 • 5 7 0 • 50 0 • 6.2 

o . ~6 o . 54 o .s2 o .52 o . 54 
0 .76 0 . 71 0 .57 0 .52 0 . 64 
0 . 72 0 .63 0 .55 0 .54 0 . 61. 

o . 73 o .57 o .55 o .51 o . 59 

0 .72 0 .63 0 . 55 0 .53 0 .61 
0 .68 0 . 54 Q, 49 Q. 47 0 . 55 

0 . 71 0 .5 7 0 .49 0 . 41 0 . 55 

0 . 66 0 . 6 3 0 . 5 7 0 . 50 0 • 59 
0 .64 0 .63 0 ."55 0 .55 0 . 59 
o .6 4 o . 59 o . 5B o . 56 o . ~9 

o.65 c .63 o .s 1 0 . 44 o . 57 

0 . 82 0 .63 0 . 62 0 . 41 0 . 62 

0 .74 0 .65 0 .57 0 . 45 0 .60 
0 . 81 0 . 50 0 .53 0 . 47 0 .60 
0 • 6 7 0 . 59 0 • 49 0 • 43 0 . 54 

3 . 4 3 . 6 3 . 6 3 . 7 3 . 6 

3 .4 J . 6 3 . 6 J .7 3 . 6 
3 . 5 3 . 6 3 . 6 3 . 7 3 .6 

3 . 5 3 . 5 3 .6 3 . 7 3 . 6 

3 .4 3 . 5 3.6 3 . 6 3 . 5 

3 . 5 3 . 6 3 .6 3 . 7 3 . 6 
3 .4 3 . 6 3 . 6 3.1 3 . 6 

3 . 5 3 . 5 3 . 6 3 . 6 3 . 6 

3 . 5 3.6 3 . 6 3 . 7 3 . 6 

3 . 4 3. 5 3 . 6 3 .7 3 .6 
3 .4 3 . 5 3 . 6 3 . 7 3 . 6 
3 .4 3 . 5 3 . 5 3 . ~ 3 . 5 

3 . 3 3 . 5 3 . 7 3. 7 3 . 5 

) . 5 3 . 5 3 . 6 3 . 7 3 .6 
3.4 3.5 3 . 7 3 . 7 3 . 6 

3 . 4 3 .5 J . 6 3 . 7 3 . 5 
3 . 4 3 . 4 3 . 6 3 .8 3 . 6 

3 . 4 3 .5 3 . 6 3 .7 J .5 
3 . 2 3 . 5 3 . 6 3 .6 3 . 5 

3 .6 3 .8 3 ,9 3 .9 J .S 
3 . 7 3 . 9 4 . 0 4 ,2 3 .9 
3 .8 3.B 3 .9 4 .2 3.9 
3 .8 3.B 3 . 9 4 . 2 3.9 

3 .6 3 . 7 3 . 6 3 . 9 3 . 8 

3 . 7 3.S 3 .9 4.1 3 . 9 

3 . 7 3 . 8 3 .9 4 . 0 3. 8 

3 . 7 3 .8 3 .9 3 . 9 3 .8 

3 . 8 3 .9 3 ,9 4.1 3.9 

3.7 3 .7 3 .9 3 .. 9 3 . 8 

3 . 7 3 . 0 3 . 9 4. 0 3. 9 

3 . 6 3. 7 J .7 3 . 8 3.7 
3.5 3 . 6 3 .8 3 . 9 3 . 7 

3 . 6 3 .8 3 .8 4 . 1 3 .8 
3 .8 3 .9 4 . 1 4 . 1 4.Q 
3 .7 3 .S 3 . e 3 . 9 3 .8 
3 .8 J . 8 4. 1 4.2 4 . 0 

3 . 6 ~.6 3.7 3 . 8 3 . 7 

J . 5 3 . 7 3 .8 3 . 9 3 . 7 

o . e5 o . 69 o .66 o . s~ 0 .10 0 . 11 o . 61 o .~4 0 . 49 o .59 3 . 4 J . 5 3 . 6 3 ,1 3 . 6 J . 7 3 . B J .9 4 . o J . a 

Tre a tmm t x d<1t o 

0 . 03 
0 . 01 
O. C6 

o.ca 
0 . 01 
0 .03 

o.re 
("1 . 02 
0 .10 

o.06 
0 . 03 
N .S. 



Appenclix .l-1 . i! r'i E' c t or nu tr1 c.nt~ a n d g rowt~u"l.:i tor .. on t t1 <.• nutr1 <.'flt st.alus (N , 1-', K ) o f 11 0.:.-1_ ..,._ t. lo <>1·rl t• t. 1 n1l\.'- '- ~•H".l 
cJ t o0 c ( mg l oo- 1 g fresh wei ght ) 

Treatmen t Tr eatment 
No. 

Ni trcgen 
I 982 -- ---i-quJ 

Phos pho rus Pot nS' i um 
1902 1983 19f2 l~ 

DY/S after s t cra ; o 
O 30 tt eao 0 30 Meao 0 30 Mnoo O YI 1,1,.,,-:0 c,-- .Y 11s:iD- - \ $.! l!e;on 

T1 H313\>3(0 .2%) 138 .0 134 . 7 1 36 . 3 128 . 7 137 . 7 133 .2 27 . 0 29 . 0 26 . 0 31 . 0 J:L . O 31 . 5 120. 0 111 . 0 11~ .5 118 . 3 ~lc . 9 117 . ~ 

T2 CaC12(0 . 5%) £17.0 202 . 3 209 . 7 2 24 . 7 2 17 . 0 220 . 8 '".:. 7 . 7 30 . 0 28.0 31 . 0 31 . 6 31. 3 1 C6 . 0 125 .C 11~ . 0 120 . 7 142 . 0 l :il . 3 

T3 KN03 (0 . 5%} 120 , 0 188 . 0 154 .0 140 , 7 167 . 3 154 . C 30 . 0 31.0 30 . 5 30 . 0 30 . 6 30 . 3 l J6 . 0 122 . 3 119 .2 135 . 3 l U: . O 128 .7 

T4 GA (50 ppm) 99.7 1 73 . 0 136 . 3 186 . 0 193 . 0 189 . 5 ~ .o 35 . 0 32 . 5 30 . 0 34 . 3 32 . 2 105 . 3 lct' . 3 1C2 . 8 122 . 0 12 4 . 0 123.0 

T5 Ill-I (lCX::O ppm ) 102 . 7 1 80 . 0 141.0 144 . 0 2 12 , 3 178 . 2 31.0 20 . 7 29 . 8 25 . 7 26 . 6 26 . 2 91.0 116 . 7 l CJ . C 104 . 0 1 14 . 0 109 . 0 

T6 SA!l-i( lOCO ppm) 132 . 0 188 . 0 160 . 2 1 85 . 3 159 . 7 172 . 5 2 4 . 0 26 . 0 25 . 0 2 3 . 0 2fl . O 2 4 . 5 1J 2 . 0 131.3 121. 7 130. 7 1 :6 . 0 133 . .3 

T7 H3B03+GA 146 .7 172 . 3 159 . 5 137.7 170. 0 153. 8 28 . 0 34 . 3 31.2 30. 0 34 . 0 32. 0 1~8 . 3 121. 3 !29 . 8 E2 . 0 1 C5 . 0 93. 5 

Ta HJB03..SAOH 112 . 3 179 .0 145 .7 12 7. 3 186 . 3 156 . 8 23.7 30 . 0 26 . 8 23 . 0 28 . 0 25 . 5 1C6 . 0 132 . 0 119 . 0 108 . 0 116 . 0 112 . 0 

T9 CaCl2+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 1 41 , 7 149 . 8 118 . 7 122 . 0 120 . 3 

TlO CaC12~AH 142 . 0 207.0 174 . 5 142 . 3 2 10 . 3 176 . 3 28 . 0 30 . 0 29 . 0 2 7.3 26 .7 2 7 . 0 88 . 7 114 . 0 101. 3 10 7 . 3 .116 . 0 111.7 

Tll 1<11103 -+MH 106 . 3 157. 0 l :U . 7 125 . 7 168 . 3 1 47 . 0 32 . 0 ::O . O 31.0 28 . 0 29 . 0 2 8 . 5 102 . 7 104 .7 103. 7 94 . 3 112 . 0 10 3 . 2 

Tl2 KN03..SADH lll . 7 195 .0 153 . 3 179 .7 186 .0 182 . 0 31. 0 34 . 0 32 . ~ 3:) ,0 32 . 0 31 . 0 108 . 3 120 . 3 111\ . 3 ? 2 . 3 1 15 .C 104 . 2 

T13 H3B03..Cacl2+GA 115 . 7 189 . 0 152 . 3 174 . 3 194 .7 184 . 5 27.7 34.C 30 . 8 32 .C 32 .7 32 . 3 110 . 0 121. 0 115 .5 106 . 0 11? . 0 112 . 5 

Tl4 H3B03..SADH+GA 156 . 3198 . 0 177 . 2 1 85 . 7 2 23 .0 2 04 . 3 2 7 . 0 34 . 0 30 . 5 34 . 0 32 . 7 3 .:3 . 3 l J O. O 132 . 3 131.2 8 7 .(') 112 . 0 99 . 5 

Tl!> CaCl2+GA+MH 113 .7 175 . 0 1 44 . 3 1 33 . 3 165.0 149 . 2 31 . 0 2 7.0 29 . 0 35 . 0 31 . 0 33.0 90 . 0 99 .0 94 . 5 l .lB . 3 122 . 0 120 .2 

T16 CaCl.i+!<.N0 3-IMH 112 , 3 192 . C 1 52 . 2 173.7 1 74.0 173 . 0 28 .0 26 . 0 2 7 . 0 2-7 . 0 2 5 . 3 26 . 2 103 . 0 146 .7 1:?4. 8 05 .0 114 . 0 99 . 5 

Tl 7 KN0 3+MH..SA1li 116 . 0 142 . 3 1 29 . 2 1 47 . 3 165 . 0 156 .2 32 . 0 30 .C J l.O 25 .0 2 6 . 3 25 . 7 93 . 0 11·1.0 103 . S 110 . 0 119 . 0 1 14 . 5 

Tl B KN0 3+GA..SAlli 106 .0 149 . 3 127 . 7 132 .0 .1 36 , 7 134 . 3 30 .C 32 . 3 :U .2 JrJ . O 31. 0 30 . 5 94 . 0 121.0 107 . 5 104 .0 121.0 112 . 5 

T. 0 Control 101 . 0 146 . 3 l ?.3 . 7 127 . 0 1!";6 . 3 141.7 25 . 0 ~6 . o 25 .5 2~ . 3 25 . 0 2!:' . 2 114 .C 136 . 7 1:!5 . 3 02 . c 1 2::! . 3 JC2 .2 
~ . 

Mell'\ 124.2 17 5 . o 149 . 6 1 56.11 174 .4 167 . 3 20 . ~ :io . 4 29 . 4 :rn .a 2~ . e 2-; . 3 l C.-<J . s 121.6 : 1:J . 1 106 . 6 l l'J . 5 113 .. l 

L .S .D. ( p =0. 05) 

Treatment. 
S toral) c cia t i! 
Trcatmmt i< clil t c 

22 . 7 
7 .4 

32 .o 
15 . 8 

;, . l 
2:? . 3 

N.S . 
N .S . 
I I .S. 

N.S . 
I~ .S. 
N . ~ . 

11.0 
3 . 6 
l~.6 

6 . 3 
'l. . 7 

11.!l 



Appendix 15. Ef foct of nutrients and gro"<th rogul at-01'!- on the nutrl ent stat us (Ca , Mg . Fl•) of / ~ e:·: C.:i• tl e at. r1 cot. ! rui ts stored 
at o0 c 

i reatment 
No . 

Treatment 

Tl 
T2 

T3 

T4 

T5 

T6 
T7 
TB 

T9 
110 
Tll 
112 

Tl3 
Tl4 
Tl5 
116 
Tl7 

TlB 
119 

H3so3( 0.2%) 

CaCl.2 ( 0 . 5%) 

KH0 3 (0. 5%) 
GA ( 50 ppm) 

lt.H (lOCO ppm) 

SAll-l( 1000 pPm) 

H3B03+GA 
H

3
B0

3
..SAOH 

CaCl2 +GA 

Cael.2+1~H 
KN03+MH 

KN0 3 +SADH 

H3B03+caCl2 +GA 

H3BO 3 iSAm+GA 

CaCl2 +GA+MH 

CaCl.2 +KN03+1AH 

KN03+1.~HiSADH 
KN0

3
+GA..SAOH 

Con trol 

Calcium 
i98Z 1Q83 

0 30 Mean o 30 Mean 

44 . 0 60. 0 52 . 0 . 

54 . 0 56 . 0 52 • 0 

46 . 0 50. 0 48 . 0 

46 . 0 44. 0 46 . 0 

!Cl . O 48 . 0 50.0 

52 . 0 46 • 0 50 • 0 

48 . 0 56 . 0 52 . 0 

44 • 0 48 • 0 46 • 0 

52.0 58 . 0 56.0 

46 .o 48 . 0 4 r 

48 . 0 46. 

46 . 0 42 . 0 44 • 0 

4L . O 48 . 0 48 . 0 

48 • 0 54 . 0 52 • 0 

1\8 • 0 52 . 0 50 . 0 

48 , 0 48 . 0 4 8 . 0 

48 . 0 54 • 0 52 . 0 
44. 0 56.0 50 . 0 

40 • 0 52 • 0 50 • 0 

42 . 0 56 . 0 50 . 0 

50 . 0 52 . 0 52 • 0 

46. 0 48 .0 48 . 0 

4B . O 50 . 0 50 . 0 

52 . 0 52 . 0 52 . 0 

44 . 0 42 . 0 44 . 0 

5C·. O 54 . 0 52 . 0 

4? r "'' o 44. 0 
., . 0 

- ·O 4<> . u 44.0 

42 . 0 50 . 0 50 . 0 

so .a 44. 0 48 . o 

50. 0 48 . 0 50 .0 
44 . 0 46 . 0 46 . 0 

48 .o 54 . 0 52 .o 
46 . 0 48 . 0 48 . 0 

48 . 0 52 . 0 50. 0 

42 . 0 52 .0 48 . 0 

46 . 0 so .o 48 . 0 

1.: ;icri es 1 um Iron 
198T--- 1083 ) Ue£ 198J 

0 
Days af t er s~orao<? 

30 Mean o 30=='=,,M,,_e-ai---=o,...---J~0--1.-\e_a_:i---=o--~30=--~,,.:-, e-cn--

55 . 7 75 . 3 65 . 5 

61 . 7 88 . 7 75 .2 

52 • 0 87 . 7 69 . 8 
65 . 3 73 . 0 69 . 2 

70 . 7 69 .C 69 . 8 

54 . 0 65 .0 59 .5 
57 .3 74 . 0 65 . 7 

59 . 0 79 • 3 69 . 2 
60 . 0 71.7 65 q 

!:17 . 3 73. 0 65 .2 

58 . 3 64 . 7 61. 5 

57 .7 66 .7 62 .2 
62 .7 75 . 3 69 . 0 

61.3 66 .o 63 . 7 

52 .7 72 .7 62 .7 

64 . 0 79 . 3 71.7 

54 . 0 6 7 . 3 60. 7 

60 . 367.063. 7 

55 . 7 59 .0 ':.>1 • J 

51. 0 60 . 7 55 . G 

52 . 7 63 .7 58 . 2 

44 . 0 68 . 0 56 . 0 

49 .7 55 . 0 52 . 3 

51.7 55.0 53 . 3 

47.0 54 . 7 50 . 8 

46.7 61.0 53 . S 

t. 5 . 7 55 . 7 'X).7 

·~ • .,, .J~ • J 51 . 3 

44 . 0 56 . 0 50 .0 
54 .0 61.0 57 . 5 

47 . 3 53 . 7 'X) .5 
!)2 , 7 56.7 55 .7 
46 . 3 54 . 0 50. 2 

4!:> .0 55.3 !)0 . 2 

48 . 7 59 . 0 53 . 8 

44. 7 55 .0 49 .s 
46. 7 55. 3 51. 0 

46 . 3 53. 3 49 . 8 

0 . 44 0 . 96 0 . 70 

0 . 60 0 . 83 c . 72 

0 . 39 o. 83 0 . 61 

o. 36 0 . 58 0 .47 

o. 33 0 . 60 0 .46 
0 . 31 0 .64 0. 47 

O. 32 0 . 65 OA S 

" ~~ : .... v .47 

0 . 41 0 . 60 0 . 51 

0 . 32 0 .74 (.' . 53 

0 . 33 0 . 70 0 . 51 

0 . 32 0 .74 0 .53 

0 .32 0 .66 0 .49 

0 . 27 0 .56 0 .43 

0 . 33 0 . 66 0 .50 

0 .26 0 .64 0 .45 

G. 32 0 . 66 0 . 49 

0 . 26 o . 5s o . 42 

0 . 33 0 . 62 0 . 47 

0 . 50 l. 14 0 . 82 

o . 75 Lll 0 .93 

0 . 50 l.31 0 . 90 

0 .42 O. &S 0 .65 

O .~ 0 . 66 C. 63 

0 .37 0 .92 (1 . 64 

0 .48 0 .94 0 .71 

U . .. ; I '2 0 . 77 

0 .60 0 .92 0 . 76 

0 . 44 1.00 0 . 76 

0 . 61 1.12 0 . 86 

0 . 47 1. 32 0 . 89 

0 .46 0.94 o. 71 

o . 4o o . 89 o .64 

0 .40 1.22 0 . Bl 

0 .38 l .CO 0 .6 9 

0 . 41 1.00 o . 75 

0 . 39 0 .80 0 .59 

0 .41 0 .92 0 . 66 

Meai 47 .4 50 . B 49 .1 46 . 8 49 . 7 4'3 . 3 SB. 9 72 . 3 65 . 6 40 . 0 57 . 3 ~2 .7 O . J4 ~ . 68 0 . 51 0 .46 1 . 0 3 0 .75 

L.S . o . (p=0 . 05) 

TreDtmcnt 4.2 
S t orDgc dDtc l. 4 
Treatmen t '· dil t c 6 . 0 

5 . 3 
1. 7 
IJ . ~ . 

3.2 
1.0 
4.::. 

4.2 
1 . 4 
6 . 0 

{ .. ( '(, 

(' . { ·. ~ 
I'. ('•I 

o . oa 
0 .0 3 
0 .11 



.O.ppen di x 16 . Effe(t of nu1ri ents and grov1th r egulcit ors on the nutrient s"tatus (Cu, Zn , /.In) of New Castle ap:-icot s t ored at 
ooc mg loo- 9 fres h weight) 

T re at men t T re at11'!:11 t CciQ12e:i:: 
No. 1982 1903 1982 

ZJ.ac /,\an o 51n es e 
1963 l9B2 19&3 

0 30 Mean 0 3J Mecri 
Da~ after storage 
0 30 Mecn 0 30 Mean 0 xi Mean 0 30 /.~ean 

Tl H3BO .3 ( O. 2,, ) 0 .07 0 . 12 c .10 o .oe 0 .13 0 . 11 0.39 0 . 56 0 . 47 o . 40 o . 5·1 o . 46 0 . 22 o . 33 0 . 2 7 0 . 31 0 .43 o . 37 

12 CaC12 ( 0 . 5%) C .07 0 .13 0 .10 0 .09 0 • ..14 o.u Q. 31 a . so 0 . 41 0.31 0 . 49 0 . 40 0 . 21 o. 34 0 , 27 o.32 0 .45 0 . 39 

13 KN03 (0 . 5%) 0 .01 0 . 11 0 .09 0 . 08 0.11 0 . 10 0 . 35 0.46 0 . 40 0 • 33 0 . 41 0 . 37 0 . 22 0 . 33 0 . 27 0 . 30 0 .41 0 . 36 

T4 GA (50 ppm) 0 .08 0 .11 0 .09 0 .08 0 .11 0 . 10 0.44 0 , 58 0 . 51 o . 41 a . so o . 46 0 . 20 0 . 33 0 .26 o . 32 0 . 42 0 . 37 

T5 MH ( 1000 ppm) C .08 0 .11 0 . 09 O.OB o.u 0 . 10 0 . 36 0 . 5 7 0 . 46 0 . 37 Q . 50 0 . 44 0 ·. 19 0 . 35 0 . 27 0 .29 0 . 44 0 . 37 

T6 S,WH(lopo ppn) 0 . 07 0 .11 0 .09 c .os 0 . 11 0 . 10 o . 42 0 . 56 0 . 49 0 . 39 0 . 49 0 . 44 0 .20 0 . 34 C, 27 0 . 26 0 . 38 0 .33 

T7 H3B03 iGA o .oa 0 .11 0 .10 0 .10 O.ll 0 . 10 0 . 31 0 . 52 0 ,41 0 . 30 0 .45 0 . 37 (1 , 20 0. ;32 0 . 26 0 . 30 0 , 40 0 . 35 

TB H
3
803 -+SADH 0.07 o .14 0 .11 0.08 C .13 0 .10 0 • 30 0 • 54 0 . 46 0 . 41 0 . 52 0 . 46 0 .1 9 0 . 34 0 .27 0 .28 0 .40 0.34 

T9 CaCl2 -+<i4. 0 .01 0 .11 0 .09 o.oa a .1 1 0 . ()) 0 .36 0 ,46 0 .41 0 . 33 0 . 38 0 . 35 0 .23 0 . 35 o .29 0 .32 0 ,48 0 . 40 
110 

CaCl2 -+i,\H 0.01 0 .12 0.10 o.oa 0 .12 0 .10 0 .44 C.58 0.51 o.42 o .so o . 46 0 .18 0 . 32 0 .25 0 .28 0 . 39 0 . 33 

Tll KN03 ++1H 0 . 07 0.11 0 .09 o.oa O. ll 0 . 10 0 . 46 0 . 59 0 . 52 0 . 42 0 . 49 0 .45 0.18 C . 32 0 .25 0 . 30 o . 37 o . 33 
112 )(tJ03 ..SAOH O. C7 0 .. 10 o .oa 0 .0 1 o .10 c .09 0.38 0 .5') 0.47 0 . 39 0 • 52 0 • 46 0.20 o. 32 0 .26 0 . 30 0 . 41 0 . 35 
113 H3Bo3 -+eae12 +GA O .~ 0 . 10 6 ,08 0 . 07 O.ll 0 . 09 0 . 38 0.52 0 . 45 0 . 38 O. t;7 0 . 42 c . 20 0 . 33 C1.26 0 .29 0.41 0 , 35 
114 H3B03 iSADH+GA 0 .07 O. ll 0 .09 0 . ()) 0 .11 0 .10 o . 39 a . 48 o . 43 0 . 36 0 . 4 3 0 .39 0 .20 0 . 33 o .?.6 c, .27 0 . 38 0,33 
115 Cac12 iGA+MH 0.07 0 .11 0 . ():} 0 . 06 0 . 07 o.os o . 37 o . 47 o . 42 0 • 35 0 • 43 0 . 39 0 .19 0 .35 0 .27 0 .31 0.45 0 . 38 
116 CaC12~~H (1 . 07 0 .10 0 ,09 0 . 08 O.ll 0 . 09 0 . 35 0 . 41 0 . 38 0 . 33 0 . 40 0 . 37 0 .19 0 . 35 0 . 27 (\ . 29 0 . 46 a. 37 
111 KN0 3 -i+AH..SAa-! 0 .09 0 .10 0 . 09 0 . 08 0 . 10 O.'C9 0 . 39 0 . 45 o . 42 0 .38 0 . 42 0 . 40 0.18 0 . 34 0 .26 0 .29 0 ,42 0 , 35 
118 KN03-+GA..SADH 0 .0 1 0 .11 c, . ()) o.oo 0 . 11 0 .10 0 . 37 0 .43 0 . 40 0 . 36 0 .42 0. 39 0 .18 a . 35 0 .26 0 . 31 0 . 40 o .,35 
119 Control 0 .07 0 . 10 O. C9 0 . 01 0 .11 0 . 09 0.22 0.39 0 . 31 0 . 27 0 . 37 o . 32 0 .17 0. 32 0 . 2 4 0 . 2 7 0 .36 0 . 31 

Mean 0 . 07 0 .11 0 . 09 0 . 08 0.11 0 . 10 0 . 37 0 . 5.l C .44 0 . 36 0 . 46 0 . '11 0 .20 O.JJ 0 .26 0 . 30 0 .41 0 . 36 

L.S .D.( p=0 . 05 ) 

Trcatmcot O. C05 O;OC6 0 . 02 0 . 02 0 .013 0 . 020 
S t orage d<'!te n . C'02 0 . 002 C . 01 0.01 o . ~4 o . coo 
Tr<1 atmen l x date () . f(l7 o.ooo 0 .0 3 0 .co. N.~ . N .!J . 



Appendix 17 .. Eff~ct of nutrients and grol'ith ~gulators on the leaf nutrient status of N~.·1 Ca5tl e apri cot 

Treatm<?l'lt T·reatmen t Nitrog en Pho~;}hcrus Potas :.ium Caldurr. Ma nes ium Iron Copper Linc 11.anganese 
( %l n£ ! ;i.; l ( ~~ ~' ) ±opm} t oom) ~pm ) ( oom ) 

lfo. / 0 

IYB~ I 983 • 

4 

1 9b3• I9D~ I9S3 19132 I9a3 98~ .1 98_3 - 982 I9s3 - 9B2 1983 I 91l 1983 I9~ 1983 

Tl H3 B03 { 0 . 2.%) 1.87 1.90 0 .29 0 .:.18 2.95 3 .11 3 .Ll 3 .53 0 .64 C . 74 216 . 0 2.18 . 0 5 .6 5 . 4 12 .8 12 .4 16 . 0 14.4 

T2 CaC12 ( 0 . 5%) 1.63 l .68 .Q.26 0 .25 3.40. 3 .60 2 .92 : . 16 c . 70 0 . 82 295 .0 291.0 5 . 9 6 . '2 1 4 .2 14.6 23 .6 21.l 

T3 KH03 (0.5%) 1. 71 J • 76 0 .25 0.25 3 . 08 3 . 15 3 .19 3 . 44 0 .71 0 . 70 240 . 0 229 . 0 5.9 6.1 14 . 5 14.8 2.4.1 21.0 

T4 GA (50 ppm) 1.62 1.68 o.32 o.36 3 . 34 3 , 50 3.00 3 .£35 C. 68 0 .69 238 . 0 201 . 0 5 . 6 5 . 5 15.S 16 . 0 21.2 19.5 

Ts MH ( 1000 ppm) l. 79 1.82 0 . 25 0 . 24 2 . 74 2 . 62 2 . 98 3 , 55 0 . 72 0.76 167 .o 195 .o 6.7 6.7 11 . 5 12.0 13 . 3 14.0 

T6 SADH (1000 ppm) 1.56 1 . 59 0 . 30 0 .28 3. 37 3 . 51 2.88 3 , 26 G.69 0.71 192 . 0 189 . 0 6.5 6 .7 13. 4 13.0 lll , l 17 . 5 

T7 H3B034GA L70 1 . 73 0 .29 0 , 27 3.60 3.65 2.60 2 . 65 o . 75 o .66 260 . 0 240 . 0 6 .9 6.8 15 . l 15. 4 22.5 18 . 0 

TS H3Bo3..SADH 1.68 1 . 73 0 . 26 0 .• 25 2.95 3 .15 3 . 10 3 .76 o .1s o . 74 233 . 0 220 . 0 7.0 7. 2 13.6 14.0 22 .l 18 . 6 

T9 CaC12 -+GA 1 .65 1 . 72 0 . 27 0 .27 3 . 00 3.15 2 .60 2 , 92 0 .66 0 . 64 294 . 0 242 . 0 5 . 2 5 .5 14 . 5 15.0 22 .0 20 . 5 

T10 CaC12 +MH 1.52 1.60 0.29 0 .26 2 . 62 2.79 2 . (18 3. 38 o.oo 0 . 74 210 . 0 269 .o 6 . 6 7 .1 1 5 .0 14. 2 25 , 0 22 . 5 
111 KN03 +MH 2 . 12 2 .19 o .26 o .26 2.66 2.69 2 . 50 2 . 43 Q.78 0 . 71 152 . 0 170.0 7.1 7.2 14.0 13.6 22 . 5 20 . 0 

Tl2 KN03 4SAOH 1.55 1.61 0 .20 0 . 21 2 . 70 2 .BS 2 . 61 3 .03 o.75 o .68 258 . 0 208 . 0 7 . 4 7.3 11.0 11.8 16 . 1 14.0 

Tl3 H3B63+eaC1ziGA l.86 1.92 0 . 26 0 .27 3 , 43 3.3:) 3 . 08 3.98 0 . 64 0.78 274.0 262 . 0 6 . 3 6 .7 .13. 5 14. 0 18 . l 13.0 

T14 H3B03 -tSAOH-l{)A l.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 12 .4 12.6 13. 8 13. 5 
115 CaCl2-+GA-tMH 1 . 58 1 .63 0 .2~ 0 .25 3.06 3.01 2 . 44 2 . 89 0 . 63 0.69 236 . 0 205 .0 5 .4 5 .8 12 .6 13. 0 16 .5 13. B 

Tl6 CaC12 iKN ~ +MH 1.57 1 . 65 0 . 26 0.25 2 . 63 2 . Bl 2.ea 3 . 12 0 .11 0 .19 23) .o 188 .o 5 . 8 6 .1 13. 2 13.0 19 .4 17.5 

T17 KN03 +MH-!SADH l.38 1.44 0 .Z6 0 .24 3 . 22 3.30 2. 33 2 . 80 0 .61 a . Bl 291 , 0 21 g .o S .6 8 .B 12 . Q 12.4 15 . 3 14. 0 
11 a KN03 +GA-!SADH l.78 l.es 0 .29 0.21 3 . 50 3.55 2.7'1 J .11 0 . 83 0 . BB 192.0 213.0 5 .2 5 . 6 16 .6 16.0 25 . 2 23 . 5 
119 Control 1.88 1.96 0 .19 O.lB 2 .67 2.56 2 .82 3 .14 0 . 84 0. 74 253 .0 223 ,9 6 . -1 6 . 6 16 .o 17 . 5 34 .o 32 .o 

-
L ,S • D. ( p=O . 05 ) o.16 o . 13 0 . 03 0 . 02 0 ,2 0 c;> . 35 0 . 29 0 • .1:7 (' . 05 . 11 . 08 29 .B 25 . ti o. 3 ti. 3 1.0 0 . 7 2 . 2 !">.9 

-
\ :. , ~ I 

..!... ' ,,,. 

~ ~ - I '. - l 
ro • I 

~ · .. l I -I . ;? I 


