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Abstract 
The research was carded out at experimental field of Agricultural Research Stadon. Manclor. Joclhpur during 

April. 2016 to February. 2017 to evaluate the response of pruning time and severity on fmit production. quality and 
profit.ability of Ber cv. Gola. Six ye..v old grafted U'ees of ber were pnmed al intervals. i.e. on 30 April. 15 May. 30 1'.•1ay, 
15 June with two pruning severity levels i.e. 30 per cem and 50 per cent removal of previous season growth. l1le yield 
impl'oving growlh parameters viz .. comparath•ely Je.ss number of ma.in shoots (21.43 plant'1). maximum number of
btanche.s (240.25 planf1). minimum shoOl h::ngth (I 17.60 cm} and girth of shoots ( 13.26 cm) have be.ell markedly 
promoted by the 15th June pruning with 30 per c.en1 severity th::in 1-e.1;1 of the tl'ea1ments. Eal'ly pruning (30 ApriJ) with 
hjghest severity (50%) has been found to increase the vegerntive growth like shoo1 length and girth but yielrl has been 
formed inversely proportional supra-op1imal Jevel of pnining. Flowering and fruit sening: was delay by J 5 days in tree 
pn.mcd on t5'h Jtane., which was significan1ly rcdtice tlower and fruit drop. AJI 1he yield p;\ramcter aud fruit yield viz.,

fruit set per cent (29.40%). fruit retention per cenl (29.95%). fn1i1 harveSl per cenl (8.80%), number of fn1j1s in sq. meter 
1 canopy of plant ( l65), fruit yield planf 1 (72.09 kg) and fmit yield ha·' (200.41 q) was significantly higher in Ts
lrcalment. Highest economic performance viz .. Gross relurn (Rs. 180368.85). nel return (Rs. 134368.5 I) and B : C nlljo
(2.92) was recorded maximum in trees pnmed on I 5111 June with 30 per c,ent severity whereas quality charactl'!rs of fmits 
like highest Total Soluble Solids ( 15.4008rix ). lowest acidity (0. l 3%). high ascorbic acid (61.4 l mg 100g' 1

• highest fruit 
surface colour score (8.43). fn1it rnste score (8.20) and overall quality score of fruits (8. 76) was reported in ·r2 treatmenl. 
Minimum fniil Oy infC$la1io1l (3.93%) was J'cported in TI) lJ'eatmeJ\1. 
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Introduction 

Ber or Indian jujube (Zi:,iplms mauritia,w L1mkJ 
is indige11ous to India ii belong.� to the family 
Rhamnaceae. Among the sub tropic.al fmits. it is one of 
the mosc common and ancient fruits of India. In last two 
decades area under bercrop is increased and fortners have 
adopted its commercial culLivmjon. It is gr-Own 
exiensively in the Madhy Pradesh. Rajasthan, GujMal, 
Uttar Pradesh. Haryana. Bihar. Maharashtra. Punjab, 
Tamil Nadu and Andhra Pradesh under rainfcxJ and 
irrigated conditions. in almost all the states covering an 
area or0.4Q million hectares with an annual production of 
4.81 million tOIUh�S and productivity of 10.0 tonnes per 
hectare (Anonymous. 2016). Rajasthan alone covering an 
r,rc:a of 714.2 hectare$ with an anoual pnxluction of 6732 
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tonoes aod productivity of 9.42 tonoes p�r heetare 
(AnonynH)uS. 2015). The fruit$ are rich in c.arOOhydn1te, 
vitamin C. A. B complex and m.inerals. llS leaves co,u.ain 
5.6 pt:1· c-enl cligcj;lible cmde protein and 49.7 per c.cnt 
total diges1ible nutrients, making it a nu1.ritive fodder for 
animals. Ripe fruits are eaten fresh and utilized in the 
preparation of jam. jelly. preserve and candy. Ripe fmits 
can be dried to prepare a product. simiJar to Chhuhara. 
Brr juice can bl'! prepared from the fresh fruit and can be 
used for making squash. Annual pruning in her is 
essential to induce maximum number of new healthy 
shoots which would bear good quali1y fmits. T11e ber Lree$ 
being summer deciduous and al'e in deep dol'mancy dul'ing 
May and June and level of re-serve merab0Ji1es such as 
c.::irlx>hydraws starch and sugMS is higher during th.is 
phase or d0!'11,1ancy. Pruning <haring th.is period Jed LO more 
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growth, high1:r fruit set, and g.n:.ater yidd. .Howevi;r 
pruning done during the induction phase (April) and 
breaking phase (July) resulted in lower yield, Pruning is 
done during the h()I anti dry �eason when the lrec shed$ 
h:ave& alld enters into dormallcy. 

The ber t1owers have borne in the axil of leaves 
on the young gmwing �hot)l$ of the current year . Hence. 11 
regula.t anJlual pnmiog is n�cessary to induce a good 
heallhy growth which will provide maximum fruit bearing 
area on the tree. Pruning is iln csscntittl <>()Cration l() 
maintain vigour of trees, fruit produc1ivity and yield or 
b(•r (Singh et al .. 2004 ). lt is also essential to remove the 
umlcsirabk, weak. intcrcrossing, discas..::d and broken 
branches to avoid crowding and to encourage healthy 
growth tbr maximum fruit bearing. Moreover, annual 
pruning: required 10 replace old and unproductive wood by 
new one. in unpn.med trees. the old wood goes on 
accumulating t."Very year and .leads lo barren ccntri:, 
reduc.ed productivily and poor fruit yield owing: to shading 
and related problems . Therefore. in her tree. if is esscmial 
prncticc to maintain their vigour and productivity as well 
as 10 improv� the fruif size and fruit yield. Tlte objective 
oL' pn.ming is lo produce more number of fruits wi1h high 
qu::iljty ma1:kernble fruits :n a 1,l)w c-0:;L Aparl from 1hc::sc::. 
pl'uniog also lead to rejuvenation. bener velltilation. and 
higher penetration of SllO light and also beco1nc lbasiblc in 
application of plant pn'>tc(:Li()n chemicals antl ul:st) n!duce 
insect pest infestation. in last six to seven year·s bl?r

producer of western Rajasthau face a severe problem of 
tlower and fruit drop due t() high lempl!r&lure in the month 
or September which coincides with the time of flowering 
and fruit setting. Due to high temperature acceptability 
duration of stigma wa.s reduce and pollinatit)n :i.nd 
fertilization of flower is fail and maximum tlow�r and 
fruits arc d.ry. It is necessary to StttndArdfacd date of 
pruning co minimize the effect of high cemper:i.nu-e which 
was coinciding with the time of flowering and fn1it 
setting. (n case of unprun-cd tree canopy area coorinu-: to 
enlarge y'-'!ar af,cr yc.ar. bl'anch lets become vel'y weak. 
fniit size reduced and tree ultimately become 
unp1:odutli ve when:�.a$ in Ca$e ,,r jmljciously pruned lree 
vigor' a11d shape is maintained aod fruit si7.e and quality is 
improved (Singh and Bal. 2008'}. Therefore. it is very 
much essential to a:-;c�rtain Lhe timing and extent of 
pruning in parUcular cullivars. Hence. keeping in the view 
the above, the present investigation was tmdertaken. 

I\'fateriaJs and M'ethods 

A field -:xperimcnt was carri-:d out on tbe six 
year old ber orchard at Agricultural Research Station. 
Mandor. Jodhpur (Rajasthan). India during April. 2016 to 
February. 2017. The �oil of e.xperimc::ntal fidds wc::re 
ullifonn in f�rtility. saody loam in tt"-Xture. low in  or.garlic 
carbon ( 0.75%). medium in available P (25.5 kg ha'1) and
hjgh in K (270 . 0  kg ha·') wi1h satur:ned c::xLJ·action 
�lectrk.al cooductance of 2.0 ds.nf1 aod slightly alkalin� 
reaction (pH 8.5) during experimentation. The abiotic 
foctOrS viz., average minimum and rm,ximum 
temperatures were 25.0°C ± 5.(>'1C and 40.onc ± 5.onc, 
average relative humidity of 5S.0 ± 15.0 per cent and 350 
mm rf1infall per annum were recorded. Th\! expc1;menl 
was conducted in a completely randomized design having 
nine treatments comprising by different pnming time and 
severity vi�., T 1 (No pruning). T 2 (Pruning on 3(t" April ..-
30% removal of previous season growth), T3 (Pruning on 
1511• May+ 30% remov�I of previous season growth'}, T4 

(Pruning on 30th May + 30% t'emoval of previous season 
growth), 'fs (f"runing on 151

" June + JO% removal of 
previous sc.ason growth), T<, (Pruning on 30°' April + 50% 

removal of pl'evious season gro'A1h). T7 (Pruning on 15th 

May + 50% removal oL' previous season growlh). 1··3 

(Pruning on :10th May + 50% rem.ovnl t)f previous Sc::8$(,n 
growth). T 9 (Pruoiog on l 5l'• Jun� + 50% re.moval of 
previous season growth). All the observations were taken 
from 5 selected planl or each ln:.atrncnt throughout th\! 
investigation period at appropriate time by adopting 
standard method for growth. dcvelopmcn1. fruiting 
behavi<,ur, yield and quality. Days rnken for spn.>uling is 
calculated by couming the number of days taken for the 
pruned shoots to sprout. number of shoots emerged was 
recorded by counting the number of sprouts produced on 
each pruned tre�. shoot burning per cc:nt and number of 
bnl.nchcs pla.nf 1 calculate by simple counting method, 
shoot length is measured by the help of scale from base of 
shoot 10 highest ,ip of the shoot at the time of flower 
in_ith1tion, ginh of primary shoo1s at base is recordl!d by 
counting of five tandomly selec,cd pl'imary shoo,s at a 
marked point from base which was measured at 12 0 days 
after p.nming with the help of a vernic::r calliper$ tmd 
average was C-illculated. Days taken 10 til'st tlower 
ini1ia1ion. tlower density. number of fruils per square 
meh::r area of plant, days Laken from pruning to finu 
picking of fruit. last picking of fruits and duration of 
harvesting was cnlc:ulatcd by simple couutjng method. 
Fruit Set per C-ent. fruit rclention per c.cnt anti fruit harve..Sl 
per ceot were recorded by following formulas: 

Fruit $el pc::r t.c::nl = ..... . 
Total numb�r of fruits set planf 1 

....... X 100 
Total numbe1· of flowers planf1 

To1al number of fruiL'i gel$ maturiLy planf 1 

F1•uit retentioo pc.r cem = .... . .......... x 100 
Total m1mbcr of fruits set plant."1 (;\t initially stage) 

Total 11umber of harvested fruits plaot"1

Fruit harvest per cent= ............... ........................................ x 100 
Total number of normal llow..:rs plant"1
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The tornl fruit yic:.ld plflnl'1 r.tnd hc:crnre'1 wns caJculated by
weighing total marketable fruits on digital balance and 
average rruit yield of each plant was calculated and has 
been expressed in kilogram and quintaJ respectively. 
Market rate of fruits was taken from fruit market (Phal 
Sabji Mandi. Jodhpur) during the period harve-sting 
(Occc:(nbcr, 2016 t() February. 2017). The gross n::turn 
was colculated frol'll yield multiplied by average market 
rate during the period of i1westigation. further. the net 
return was calculated by subtracting cost of each 
treatment from gross rct\lm. The benefit cost ratio was 
ca.lcu.lated by dividing net return to 1.01.al cost or 
cultivation. Total soluble solids (TSS) vf 1he fruit pu1p 
was determined by Zeiss Halld Juice Brix Refractomecer. 
values con·ected to 20°

c and expressed as 0Brix. Acidiry 
(as citric acid) was determined by using standard N/10 
NaOH solution in the presencl;! of phcnolphthaldn as an 
indicator, AOAC ( 1984 ). The ascvrbic acid (virnn:Un C)

content of the juic.e was C-Sti_ma1ed by visual ti11·a1ion 
method with 2. 6-dichJorophcnol-indonenol dye solution 
(AOAC. 1984). The overall quality (pulp colour. pulp: 
seed ratio, skin coloor. size and shape of froits), colour 
score- and fn.til tas1c or conS\1mcr preference of rrui1s was 
done by a panel t)f five si::111j-1raiui;xl jmlgt:S using 10 point 
hedonic S('ale (Arnerine et al.. 1965). Per cent incidence 
of fruit fly was measured by visual inspection of five 
member team of crop experts at fruit harvesting. All data 
were subjected to analysis of variance (ANOV A) to 
detcrm.ine significanL difference..-:. followed by cri1ical 
diffen:m::e (CD) with in the treatment was cak.ulatcd in 
order to cornpare the u·eacment ac P 5. 0.05 level of 
significance only. 

Results and Discussion 

Plant growth p arameters 
ObservaLions regarding number of days rnkc.n for 

sprouting after p1tming were recorded and data thus 
obla.ined were analysed statisLically it is dear from the 
t:,ble-1 that 50 per cent pruning of previous year shoot 
growth on 15th J\lne (T,) showed significantly earlii;r 
sprouting (21.60 clays) which was tJ/ ptir with T $ (25.4 
day.-.) and T11 (24.7 d::iys) lJ'e:atments, wherea.-. in conLrol 
(no pttuling) took relarive.ly 1nore numbe.r of days for 
sprouting (40.17 days). Number of main shoots emerged 
after pruning were counted and data obtained the rncan 
values arc summarized i,n tablc-l wh.ich indicated clearly 
that maximu1u nmnbcr of m,ajn stu,>e)t;i; emerged under T 6 

treatmentS (32.83). It was however noted thm all 1he 
treaunems othe.r chan control remained m por whe.Jl 
compared among themselves. The number of shoots 
rangixl from I 0.63 to 32.83 \mder different treatments. 
The lowest number of m::iin sh(M)t� was emerged uo<h:r 
contl'0I (10.63). Shoot burning also effect signilicantly by 
timt'! a!ld imeosity of pruning. Hight'!St shoot burlliJlg 
(10.47%) was l'eported in T 1 treatment whereas minimum 
shoot burning was observed in Ts treatment ( 1.23) which 
was significantly lower than all other t-rcatmcnts. Jt may 
be tine Lo early Sprouting concurring wilh h.ig.h 

tc::mpc::r;Hure and h()L dry wind witb hjgb vdocily ( I 0-
30krn h.1) ill the month of May and June. Length or her 

shoots were recorded at time of flower initiation and data 
obtained with the mean values displayed in rnble-l. 
Treatments Ts inc Jude significantly smaller shoots (117 .6 
cm) as compared 10 all other treatrnen1$ whereas treatment
T.t. T � aod T1 art: at par with T, trd1lmeut . The h .ighdt 
length of shoot was repnrted in T<:, treaunent. The tnean 
values of ber shoots girth presented in table I that all the 
treatments produced significantly greater diameter of 
shoots when compared with control (8.33 cm) the 
maxim\1m values (16.63 cm) in 1hjs regards were noted 
undel' T? treatment. Shoot length �md diameter also 
appreciably iocreased in eatly p11U\ing (301b April) with 
moderate severity (�0%) because it cause lower inter 
branch competition and have sufficient time for growth 
bdore on set of reproductive phase. Thi.: days taken for 
Spi:Outing, numbc::r vf ShOOLS emerged, shoot lengLh. g:irtb 
or shoots and fruit yield have be.en markedly promoted by 
the 30 per ccnc pruning intensity (Harit Kumar ct al .. 
2014). 

Fruit yield and yield parameters 
The yield and yield parameters was so·ongly 

intluenced by pruning elates and severity. Pmning on 151
" 

June and 30 per cent removal of previoos season growth 
was more productive over Lhi:: Olher dates or prunfrtg anti 
severity (Table 2). Minimum doys l'equired in 0t)wer 
initiation after pruning (115.4 days) was reported ill T, 
treatment which was statically at par with 1·· 1 treatmenl 
(121.46 days). T., treatment (120.30 days), T8 treatment 
(L 17.40 days) and T, trl!atmi.::nt (115.70 days) wht:ri.:as 
maximum days required for flower initiation (137.13 
days) in T2 1reatmenc. The flower initiation sta1ted eal'lier 
in treatments where early pruning was done. The initiation 
of flowering took place by 6lh September where prLming 
was done on I $I May and nowcr initiation ,vas delayed by 
30111 Scpti.:mbcr when pr\ming was don..,: on 28th foly
(Singh and Bal, 2()08). Pruning \\1llS significan1ly effective 
for i11crcasiog the nuo1bcr of tlowe,· cluscers/pl'i1nary. 
secondary and tertiary branches. The maximum flower 
density (3123.12 sq. m..;ter·1 canopy) on each type. of
branches were observed \lnder pnming on 15'" May with 
30 pt:-r ci::nl inLc::nsity (T J. trcalmcnl) whi::reas l<)wc::$L 
nutnber of flowers density (1662.26 sq. meter"' canopy) 
was reported in T2 tl'e.atment. It \.\'3S due to thal tlowe.r 
production in ber mainly takes pince on l11e secondary and 
teniary shoots or optimum vigour. As 30 per cent 
pnming on I 5th May could inducl! more nomber of both 
t)'pl.!S vf branChl.!;i;, it could thereby im::reasc Lhc number vf

flowe.r dusters Oil all type of shoots. Similar types of 
results were reported by Singh and Bal. (2008). Haril 
Kumar er aJ.. (2014) in ber.

Maximum fruit set (29.40%). highest fru.it 
n;tcnrion (29.95%). uppc.:rmost froit harvest (8.8%) was 
observed in T, treatment which was significantly superior 
from a.II otht'I' t1't'a.tments. whe1't'.;.ls lease fruit set (15.17%). 
minimum frui( retemion (7.46%) and lowest fruit harvest 
per cent (1.13) was recorded in T1 tr�aunem. Least 
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number of fruits square meter·• area of pkmt"1 (20.24) was
reponecl in T1 treatment, whereas mean highest number of 
fruits squa,rc meter·' an:a of planf1 (165.0) was rcpoi:tcd in 
Ts trcaunent. which was significantly superior 10 all othcl' 
lrcatmcnt. Fruil set and retcnlion increased in light 
pruning treatmenL than in severely pruned shoots and 
obtained higher yield by light pruning since fn1it set and 
rch,:n1ion decreased with severity of 1hc pruning. However 
the early pruned trees retained less frui1 as compared to 
late pnmcd tree. The highest initial fn1it set cxhtwstcd the 
trees due Lo coincide wit.h high temperatun� thus n�ducing 
the final retention in early pruned trees. It might be due to 
dday p1un.ing (lS1h Jtinc) of bcr helps in de-lay cmc-rg:ing 
new sprouLc; and flower initiation which assist in avoiding 
coincide with high temperature of late summer month.'i 
which rnajor cause or flower and fruit drop. Similar 
results were also reported by Singh and Bai (2008) and 
Bhardwaj er al. (2015) in be,.,

Minimum days l'equired in stal't fruit picking 
after pnm.ing (200.17 days) was reported in Ts O\c:.atment 
whit-h was $1:Uically at par wiLh T9 trea1menl (202.0 days). 
whereas maximum days reqllired IOr stan fruit picking 
after pruning (235.33 days) in T, t.rcatmcnL M.inimum 
days l'equired for lasL fniit picking af1er pnining (237.0 
days) was rcponed in "f<i lrcatmcnl which was stalically at 
pnr wilh all. other 1rea1.men1i; olher Lhan T1 1J·eu1.ment 
(267 .0 days). Maximum duration of fruit harvesting 
(39.83 days) was n;portc::d in T, trc-atmcnt. wh.ich wa!; ttl 

par with T-1 treatment (37.83 days). Minimum duratio1l of 
fruit harvesting (29.83 days) was reported in T6 treatment. 
The l)(>SSibh: cause or early fruit harves1ing and lonser 
dul'i.Uion of fruit harvdtiog due to pl'uniog of u·ee. at 
propc-r time- (tS1h June) with mode.rate se,•cdty prun.iog 
help in all over developmenc of plant and fruits. which 
helps in maximise fruit retention cap;c1city and final yield 
of the tree comparatively h.ighcr lh()$e rcqui.rcd longer 
dunuion for harvcsring than the towel' yield pl'Oduccs 
trees. These results were also st1pported by Dhaliwal and 
Rajwanl (2003) in guava. Gill and Bal (2006) in l,cr.
Shaban and Haseeb (2009) in guava. 

The max.ii:num fruit yidd 1rc:e01 (72.(}9kg) and
ha·• (200.41q) has been achieved by employing moderate 
pruning (30%) intensity on 15t1, June which proved 
significantly superio1· over all othel' tl'e.atments a.,1d 
control. Minimum fruit yield crce·1 (25.35kg) and ha·1 

(70.46q) was reported in T1 treatment. Significantly 
hight'.'.r fruit yidd t1·ee·1 and yidd ha·1 might be: actl'ibuted
to increased percentage of both setting and retention of 
fruit, and also increase fruit harvest per cenl, nurnbc:1· of 
fruits square meler·1 area of plant. duration of harvesting
with !he help of 30 per <:.c.nt prunjng intcnsi1y on 151h June 
i.e., all these yields attribuling cha.raclers pa\'ed the way
for significant improvement in fn1it yield tree·' of he,.,

This increment in number of fn1 iL, size, yield nnd fruit
quality at medium pruning level (30%) on later elate (15'"
June:) 1n.ight be due 10 !he Stimulation of ()ptimum
vegetali\'e and lloral growlh. whkh might have hrought 
about balnocl! bt:tween lhc fruiting wood and leuf arc.a. 
Total yield was decl'eased hy severe pruning. h is 
admitted fact that reduction in the fruit yield is due to 
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rt.>duction in number of th.: shoots which lcn<l 10 Lhc les..,; 
number of fruic per tree as bearing area gel reduced. GilJ 
11nd B11U (2006) n:portcd, incn:asi: i.n fruit sfac and weight 
might be attributed to betlel' source.sink relationship and 
lesser competition for assimilates among lhc fruils in 
pruned lrces. Similar observations were also obtained by 
Shaban and Haseeb (2009) during the study of effect 
pruning se.veri1y and chemical sprays on guava. Lower 
yield in dense pl'uning (50%) on 30'"' Apl'il. the flowering 
and froic setting coincide with high temperature which 
c&use lowc::.r pollen uc .ceptability and highc::.r flowc::.r an<l 
fruit drop at initial stage,. Another scientific explanation 
for !>ig_njfjcantly incrca!>ing yidd with moderate pruning 
(30% severity) rnay be because of more open tree canopy 
with wider leaf area resulted allowing more light 
penetration 1hat led assit'nilalion more photosynthetic 
materials and also less competi,ion for the growth of 
individual fruit as compared to unpnmcd trec.:- under 
opti1num time of pruning ( I 5•b June) condition. The 
pri::sent findings are in closed agreement with earlier 
scientist viz .. (Singh et al., 2004 and Khan ::tml Syamal, 
2004) who reported that medium pruning of 30 per cent 
produced higher yield in ber rrnil. AS pruoing in1ensi1y 
advanced thal is severe pruning (50% severily) yield was 
reduced. The reduct.ion in yield which severe pruning 
(60%) m.ig.ht be tlue 10 admjued fact tba1 reduction in 
number of bearing shoot results. It is in accordance with 
Gill and Sul (2006) who obsc::rvc::d dccrc-a�d yield by 
severe pruning. It is from the data that aU the trea1me1Hs 
induced significantly varying size of length of shoots 
when compared among themselves the lowest length (>f

shoot'> were n::corded under conu·ol. In ca .. � of unpruoed 
tree cAnopy area con1Jnuc to enlarge year after year. 
branch let's become very weak, fruit size l'Cduccd and tree 
ultimately become unproducti\'e, 

.Economics 
The economics of ber producLion was strongly 

influenced by pruning time and severity. Plant prune on 
15"" June with 30 fWr c.:nt s�vcrity was more profitable 
over the other treatments (Table 3). Highest gross return 
(Rs. 180368.85), net return (Rs 134368.51) and benefit: 
cosl ratio (2.92) was obse1·,•ed in T:( treatmem ,vhich was 
significantly diffcrem from all other tNmments. whereas 
m:,rkel rme of fruits was highest in T1 1rca1ment those ripe 
earlier than all other treaunems. Lowest gross rerurn (Rs. 
I 05695.6), net return (Rs 65695.6) and benefit: cost n,tio 
( 1.64) wns reported in T I tl'eatment. h is fact lhnt in case 
of judiciously timely pruned 1ree produces maximum fruit 
yield than olhcr lrelllment whkh wa$ helpful in fc1ch 
maximum gross and net relurn wilh highest benefit: cost. 
Possible explanation of this fact that the. annual opc,,:.ration 
and judiciously pnmed tree ill proper time improved 
vigour and fruiting area. which increasing productivity, 
quaLiLy of fruiLS and uhimatcly increase pr<)fltabiJity of ber 
cultivation, Similar results of ber tree pruning on 2ni.1 week 
of June with 11Jodcratc severity (25 to 35%) helps in c,1u11 
more pl'Ofil in ber production under ill'id condicion of 
western Rajasthan (Bhardwaj er al .• 2015). The present 
Study gelS ample $UpJ)Qrt from the work Gill nnd Ball 



P.N. Sira/inga,r, DhunndraSingh, Aryii Ci:a!ur,•,m, &huArora, ShiraP<7i/<.ar and R. Bhargara, lllYium k,uma/ of Arid Hortitu!tun, 2017, Vo!.12 ( 1 -2): J .}4 

(2006), Sin.gh et ctl,, (201.2) and Hl'l.rit K.uinar et al., (20l4) 
in her. 

Quality pnrnmcters 
Data presented in Table 4 be cviclcncc for the 

pruning: of bcr tree on 1st11 May wi1h 30 per cent removal 
or previous season growth exhibited a significant effect on 
the froit qoality par�unetcr v;z,.. TSS. acidity. fruit coloor. 
1as1c and overall quali1y sc,,rc of (rui1s bul asc-orbic acid 
comelll or fruits are non signilicaJllly effect by pl'uoing 
date and in1cnsity. In the present invcs1iga1ion. the 
pruning of her tree on 15th Mlly with 30 per cem removal 
of previous season growth exhibited su�rior fruit quality 
and had a 1cndc-ncy 10 decrease wi1h delay in pn,ining 
dates and increase in1ensity. The sweetness or her. mainly 
assessed by TSS (total soluble solids) content and 
maxjmum TSS (15.4°Brix) was rcporLecl in TJ treatmeol 
which was statiscicaJly 111 par with T2 ( I 5.29"' Btix). T4 

(14.39°8rix), T6 (14,78°8rix). T7 

(J4.90°8d.x), and Ts (14.J8°8ri.x), and rc$l of the 
tteatmems wa.."i sigoificamly different a1id lowe ... ,;c TSS 
( l  I ,34°Brix) was in T 1 n·catmcnt. ·t11.,; minimum acidity
(0.13%) wtts ohs�rw<l in T, lreatm1.mt, which wtts cit par 

with T2 (0. 14%) and T7 (0. L4%) treatmeJlls. and rest or the 
treatments was significantly different and hjghcst acidfry 
(0.21 %) wa.,; in T1 Lrc.atmcnl. Maximum ascorbic acid 
(61.41 % ). highesl colour score of fruit (8.43). fruit tasle 
score- (8.60) and o,a_xjmum overall fruit quality score 
(8. 76) was also observed in T1 treatmenL The unpruned 
tret;: produced more fruit this is OCcause of the reduction of 
shooLs in pruned trees where-as fruil quality in tcmns of the 
TSS acidity and vitamin C coment improved in 
moderately pruned tree (30%) hence the quttJJty of the 
fn.tit improved clue lo prunintt effoc.t�. 

This might bl! due 10 the fact chat ber tree 
pruning on 1511' May wilh 30 per cem removaJ of previous 
.season growth, whit.h i5. positive for increased i:me of 
photosynthesis aod accumulate mote dry rnanet in fruits 
�vhich uhim;Hcly resuJtcd in hig,hcr quaLily of the fruits. 
Moreover, lower Lornl �oluble solid in lme pruned plants 
,nay be due to low temperature in favour of less 
conv.:rsion of sugars from starch during fruit ripening. 
l-ligher acidily (0.21) in nol pn:ined tree (co,urol) may be
due to shade effecl where sugar cooversion from organic
acid i� hampered due! Lo luck of sufficienl Jig:ht :u intern:)!
pa,1 of t.ree. Gill and Ball (2006) rt:.po,1ed that low 
intensity of pruning in ber improved the fruit yield and 
qu::11.ity. They further rept'>rted that early pruning: advanc.cd
bud sprouting and ea.t"ly harvest and impn.wed fn.1it
quality. The deviation in time of pnming from this phase
or dormancy result;-; in the lower yield an<l poor quality
fruits. Similady maximum TSS aod ascotbic acid a1id
minimum acidity were recorded in lhe fruit of lhosc trees
thaL were pruned on 30l11 May. (Singh ttnd Bal, 2008).
Ddayed pruning is suitable fot bud bul'st mallipulatioo,
bul it may have a negative effect on grape maturation and
qu:.1licy due to the shoner period for ripening: (R:iuep el 

al .. 201-').The present study gets ample suppon from the
work of Harit Kumar el al., (2014) in ber :md Singh er al .•

(2012) in peach. It is a well esrnblished face that pmning

at lht." right tirnt." and to the adequate extent h:nprov.:s the 
si2e. colour and quality or fruits by making more sun 
shine fall on the leaves. fruits and on a larger portion of 
the plant (Singh 2005). H.ighcr anti early yield of quality 
her fruic with higher cotal soluble solids, lower acidity arid 
more intense coloured fruit. from early pruning might be 
due to incre:L�I nulrienl up1ake. it also eoC-(mrages more 
flow of nutrients aod watet by the t.re� aod coost!queotly 
more synthesis of carbohydrates and other metabolites 
and their translocation to the fruiL ScC.(,ndly the fruit )();\d 
is also reduced with medium se.verity ptuning at e.arly 
stage. These findings ..ire in �greement with those of 
Dhaliwal and RajwanL (2()03) in guava. Gill and Ball 
(2006) in ber.

Occurrence of t'rult fly infestation 
Oc-c:.urrenc:e of fruil tly was clete<:t.ecl in lhc month 

of September and first week of Octobe1· rhe iovestig_atioo 
period. The minimum infost.ation of fruit tly (3.93%) was 
obsc:rved in T,, trt!almcnl (Prun.ing. on 151b June + 50% 
removal of previous sca.sorl growth). whereas maximum 
infestation of fruit tly ( 11.43%) was reported in T 1 
trc.;.\lm.:nt (conLrol). Late and hc.;.W� pruning dday in fruit 
setting and provide more open area which was 
significantly rcdticcs fruit fly infestation as well as 
populf1tion at initial srng:c of fruit seuing that is m0SL 
prone stage or infestatioo. Howe\•er. June month prur1ing 
with 50 per cenl wos found to be safer io respect lo fruil 
fly infe!>tation because a1 that lime the fruit Oy population 
and activity was very low due to low temperature and 
lower dcmsity of foljagc- . Occurrence c,lf fruit Jly 
infesrntion in0uenced by differenl pl'llning: 1ime and 
intensity was also report�d by Singh and Bal (2008) io 
ber. Similarly Bhardwaj et al., (2015) was also ob.sc-rvcd 
that. minimum info.station of fruit tly in ber. wherl tree 
was pruned in the month of June with high intensity 
(50%). 

The ti1ne and seve1•ity of che p1•uniog detetmioes 
the vegetative growth, lrce canopy and advances the bud 
Spl'0uting, induces !lowering, fnaiting and quality of fruits. 
Low intensity of pruning improves the fruil yield and 
quality. Th.: ber proning on 151h June with moderate 
intensily (30%) gave beuer growth nnes and development 
in concern co increase fruiting area and reduce shoot 
burning as compared Lo other t(c:)lmeot cmnbination:,. 
Mowevet. first flower initiation. rna.ximum per cent fn.iit 
set, fru,it retention. fniit harvest, number of fruits per 
plnn1s. fruil pick.ing duration have been markedly 
promoted by the tree pruning on I 5th June with 30 per 
cent pnining intensity than rest of the treatments. The 
early pruning with m()(lerate severity (15lh May pruning 
with 30 per ceot imeosity) f..wour io advaoces bud 
sprouting and early harvest and improves fruit quality 
parameters .�uch as TSS. acidity, ascorbit. acid, fruil 
colout scol'e. tasce sco1•e and ovetall quality sco,·e. 
Maximum fruil yield planf 1 and ha·' with highest gross 
return. net relUm and t,enefit: cost ratio also repo11ed in 
the bcr tree pruning on 15111 June with 30 per cent pruning 
intensity than r.:st of the treatments con:ibinfltion. This 
treatment combination is rnuch suirnble tOr arid ag:ro-
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dim.atic. condition of western Rajasthnn but fruit tly 
infesta1ion per cent was fewer in pruning on 15th June 
with 50 pctr cent pruning intensity. From over all
experimenwl resulLs. it is c.oncludcd that mode.rate 
severity of pnming (30% pruning on previous season 
grow1h) on 15" June has been adjudged as op1imum level 

of pruning and time in improving yield of ber (mils cv. 
Gola. Highe-st seve-rity of pruning (50%) on 15th May has 
been found to increase the vegetative growth but yield has 
been found inversely proponional supra--0ptinrnl levc.l or 
pruning. 

Table I. Efft.ct of prunio� time and St:vcril1' on vcttetath•e parameter of ber

Treatnlents Days taken Number of Shoot Number or Shoot Girth of Flowers densi1y 
for sprouting main shoot burning branches length shoot (cm) (sq. meter'' canopy 

% olant'
1 

(cm) ofolani) 
T, 32.17 10.63 10.47 71.59 121.97 8.33 1791.15 
T, 34.97 30.73 7.37 181.97 129.27 16.63 1662.26 
T, 30.57 28.93 5.65 197.97 124.07 15.13 3123.12 
T, 27.80 25.03 2.48 225.90 120.80 14.60 2163.46 
T' 25.4() 21.43 1.23 24().25 117.(,() 13.26 1875.(X) 
T,. 32.50 32.83 9.53 165.50 132.60 14.90 1925.47 
T, 27.50 31.80 6.37 160.20 128.40 12.50 3021.39 
T. 24.70 28.90 4.07 195.20 137.30 12.10 2407.05 
T, 21.60 26.40 2.07 205.70 147.70 11.60 2346.28 
S.Em.+ 1.646 1.53 0.222 4.342 2.947 0.289 13.78 
CDat5% 4.871 4.556 0.658 12.850 8.724 0.858 40.800 

1 ·able_ ... e.cL o onm11H! umc and sevent ? Effi f 'l on v1eld and vie.Id attribmes of •,e,·

Tteatmems Firs1 flower Pmit set Fruit Fl'Uit No of fruits Picking of fruits J)utation
initiation (%) retention harvest sq. rocter 1 of
(OAP) (%) (%) ca,lopy of 

f"irst Last harvestiog
plant (OAP) (OAP) 

(days) 

T, 121.46 15.17 7.46 1.13 20.24 235.33 267.00 31.67 
Ti 137.13 18.27 11.60 2.12 35.24 225.33 260 00 34.67 
T, 130.83 22.07 17.43 3.85 I 20.24 215.33 252.(Kl 36.67 
T, 120.30 26.80 23.30 6.24 135.00 205.17 243.00 37.83 
T. 115.40 29.40 29.95 8.80 165.00 200.17 240.00 39.83 
Te 132.50 16.40 9.85 1.61 31.00 215.17 245.00 29.83 
T, 126.50 20.59 18.14 3.74 113.00 210.00 243.00 33.00 
Ts 117.40 25.10 20.37 5.11 123.00 207.00 241.00 34.00 
1\ 115.70 26 60 23.24 6.18 145.00 202.00 237.00 35.00 
S.Em.+ 2.541 0.845 0.541 f).251 2.912 1.302 9.913 0.976 
CD at 5% 7.520 2.501 1.602 0.744 8.618 3.854 29.337 2.889 
OAP- Days after prunmg 

f Table 3. Effe.cl o nrunin2 time and scverilv on vield and vicld nuribu1es and economics of be,.

TreatmenlS Yield plant'' Yield ha·• Markel Rate of Gross Recurn Net Ri:;turn BC ratio 
(kg) (q) fruiL� (Rs kg.1) (Rs.ha'') (Rs.ha') 

T, 25.35 70.46 15.00 105695.60 65695.60 1.64 
T, 33.45 92.98 14.00 130174.43 84174.43 1.80 
T, 46.55 129.40 12.00 155279.68 109279.68 2.38 
T, 63.39 176.22 10.00 176223.87 130223.53 2.83 
T, 72.09 200.41 9.00 180368.85 134368.51 2.92 
T • 35.19 97.83 14.00 136959.15 90958.81 1.98 
T, 42.90 119.25 12.00 14309�.61 970'>7.95 2.1 I 
T, 52.70 146.49 10.00 146492.73 100492.07 2.1� 
T, 60.IO 167.07 9.00 150358.19 104357.53 2.27 
S.Em.+ 1.736 3.869 0.133 6117.63 6117.63 0.112 
CDat5% S.140 11.4S2 tU95 18105.16 18105.16 0.332 

 32 



P.N. Sira/inga,r, DhunndraSingh, Aryii Ci:a!ur,•,m, &huArora, ShiraP<7i/<.ar and R. Bhargara, lllYium k,uma/ of Arid Hortitu!tun, 2017, Vo!.12 ( 1 -2): J .}4 

Table 4. Effect of otunin2. time and scveritv on auaJitv arrributcs and fruit tlv infestation of her 
TrcatmenLS TSS of fmit Acidity of Ascorbic acid 

0Bl'ix fruics (%) (mg 
1 olun\

IOOg' 

T, 11.34 0.21 57.65 
T, 15.29 0 .14 60.31 
T, 15.40 0.13 61.41 
T, 14.39 0.16 58.14 
T, 13.89 0.17 57.30 
T,. 14.78 0.17 55.28 
T, 14.90 0.14 60.00 
T, 14.18 0.18 54.89 
T,, 13.28 0.19 53.99 
S.Em. ± 0.428 0.006 1.247 
CD at 5% 1.269 0.()18 NS 
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