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PE3IOME

Mpeamet Ha HacToswara
nybnukaums e edeKkTUBHOCTTa Ha TpyAa
npu 6eputbaTta Ha ManvHoOBWTE NNOAOBE
B Nepuoga C HWCBK U HeMNpekbCHaTo
HamansBaw, pAHeBeH p[obue, KOWTO 3a
PEMOHTaHTHUTE COPTOBE MpoAbIKaBa
OKONo MeceL — Mecely W NoJfioBMHa.
LUenta e pa ce ycraHoBu jJokora e
LuenecbobpasHo aa npoabmxasa
OeputbaTta B HacaxaeHusTa oT
PEMOHTAHTHM COPTOBE  MamnuHW  Mpwu
JeicTBalymTe UeHW Ha TpyAa W Ha
ManuHoBuTEe nnogose B  bwvnrapus.
[lokonkoTo npes pasrnexgaHus nepuog
BEYe Ca W3BBLPLUEHN OCHOBHWUTE Pa3xXoAau
No OTrNEXAaHETO Ha HaCaXAeHWeTo, a U
Te Cce u3BbpwBaT He3aBMCMMO OT
npogbmkutenHoctta Ha  GeputbeHus

nepuod, edeKkTMBHOCTTa Ha Tpygaa e
onpefeneHa Karo pasnuka  mexay
npuxoauTe oT peanusnpaHara

JOMbMHUTENHA NPOAYKUMA W pPasxoauTe
3a npubupaHeto . Kato obuwa 6asa 3a
CpaBHeHMe  Mexgy  npuxoaute U
pasxoanTe € U3non3BaH AHEBHUAT JOOMB.
Pesyntatute ca oHarnegeHu rpaduyHo
KaTo NPUXOANTE N Pa3XoauTe, CBbP3aHu C
OeputbaTta, Cca nNpeAacTaBeHM  4pes
damunun  npaBu M KPUBU NUHUU B
3aBMCMMOCT OT BENM4YMHaTa Ha LHEBHMS

SUMMARY

Subject of present publication is the
efficiency of labor for harvesting of
raspberry fruit in the period of low and
gradually decreasing daily vyield. For
primocane-fruiting raspberry varieties, this
period lasts from one to one and a half
months.

The aim is to find out how long it is
reasonable to continue harvesting under
the actual prices of both labor and
raspberry fruit in Bulgaria. Labor efficiency
is evaluated as a difference between the
incomes from the additionally realized
production and the cost of the labor for
harvesting. Such a simplification is
possible because the major costs for
growing of raspberry crop are already
effective before  the period of
consideration. Moreover, these costs are
to be met irrespectively of the harvesting
period duration. Daily yield is used as a
common base for comparison between
the incomes and costs related to the
harvesting.

Obtained results are illustrated
graphically, the incomes and costs being
presented by families of lines in relation to
the value of the daily yield, production
price, and the labor cost estimated on an
one-hour basis.
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pobuB, LUeHaTa Ha npogykuuAta U
yacoBaTa cTtaBka. OkasBa ce, 4e npu
JelcTBaliMTe LEHUM Ha  ManvHOBUTE
nnogoBe M Ha Tpyaa B bwvnrapus
npuxoguTe oT Geputbata Ha
PEMOHTaHTHUTE copToBe MarnuHu
HagBuLaBaT pas3xoauTe 3a Tpya B Lenus
AuanasoH OT CTOWHOCTW Ha [HEBHUS
nodbus. Korato AgHeBHMAT [oOMB nagHe
non 50 kg ha’ obaue, pasmepbT Ha
neyanbara HamansiBa QO CTOWHOCTH,
KOWTO Bnxa obescmucnunu no-
HaTaTbWHUTE  Beputbu.  KputnyHuar
pasmep Ha [AHEBHWA [00MB, MpU KOWTO
Oeputbute Tpsbea fa 6baaT npekpaTeHu,
€ crneunduyeH 3a BCSKO HacaxaeHue u
3aBUCK OT AOMBIHWTENHUTE pPasxoau 3a
opraHusaumss Ha Geputbute wun 3a
TPaHCMNOpPT Ha npoaykumsTa.

yBOa4

ManuHata € OT OBOLHUTE
BNOOBE, YMUTO MNNOAOBE Hamupar
[o6bp Nasap KakTo y Hac, Taka 1 B
yy>xbmHa (MaHonosa, 2005). lNpes
nocnegHMTe roguHM  HapacTsBa
NHTEPECHT KbM PEMOHTAHTHUTE

coptoBe. [lpuynHa 3a TOBA €
obnekyeHata = TexHonorus 3a
OTrMeXaaHeTo MM UM Mo-BucokaTta
[ OXOHOCT, obycrnoBeHa oT
Bb3MOXHOCTTa 3a peanusauus Ha
NpoAyKuMsATa npe3 nepuog ¢
HamaneHo npegnaraHe Ha

mManuHoBu nnogose (bonyeBa u
ap., 1998; WMeaHos u ap., 1981;
MetkoB wn pgp., 2002). Ot
TEXHOMOMMYHa rnegHa Toyka U C
Luen nosuLaBaHe Ka4YecTBOTO Ha
npoaykumaTa ce  npenopbyBa
PEMOHTAHTHUTE COPTOBE ManuHu
Aa 6baaT oTrnexgaHn camo 3a
naTtHo-eceHHa pekonTa ([eTkoB M
ap., 2002; Pritts and Handley,
1991). OOGukHOBEHO nNNoaoBETE
3peAT B NpoAbIKEHME Ha ABa A0
Tpn meceua (bonyesa u gp., 1998;

It was found that, considering the
actual prices of labor and raspberry
production in Bulgaria, the incomes
exceed the costs for harvesting in the
entire range of daily yield values.

When the daily yield falls under 50
kg ha™, however, the profit decreases to
values, which stultify further harvestings.

The critical value of the daily yield,
at which the harvesting should be ceased,
is specific for each plantation and
depends on the additional expenses for
both  harvesting  organization and
production transportation.

INTRODUCTION

Raspberry fruit is welcomed
to the market both in Bulgaria and
abroad (Manolova, 2005).

Recently, the interest in
primocane-fruiting cultivars has
increased because of the easy-
grow technology and the higher
profitability as far as the production
is sold in a period of raspberry fruit
deficiency (Boicheva et al., 1998;
Ivanov et al., 1981; Petkov et al.,
2002).

Because of technological
reasons and for better fruit quality,
primocane-fruiting cultivars are
usually grown for one (summer-
autumn) harvest (Petkov et al.,
2002; Pritts and Handley, 1991).

Fruit ripens in a period of two-
three months with significant
variation in the daily yield values
(Boicheva et al., 1998; Koumanov
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Koumanov, 2003; Koumanov,
2005), kaTo npe3 TO3M nepuos
OHEBHUAT nobue Bapupa
3HauntenHo. [uHamukata  Ha
AHeBHUA oobuB 3a HacaxgeHune oT
copta "JllonuH" npe3 nepuopa
2002 - 2005 rognHa e oHarnegeHa
Ha durypa 1. OCHOBHUAT Asn oOT
roguliHaTa pekonta ce naga Ha
NMbpBUS Mecel, OT HavanoTo Ha
3peeHe Ha nnoaoBeTe, Npes3 KOWTo
OHEBHUAT [obuB ce un3MeHa no
€[HOBBbpXOBa KpuBa No-CTpbMHa B
HapacTBawjata CW 4YacT MW no-
nonerata B Hamanseawara. [lpes
cnegpawms  nepuog  OT  OKOJSO
Mecel — Mecel W NOJfIoBUHA,
BENUUMHATA Ha [AHEeBHUA [o0uB
nraBHO Hamansea oT okono 100
kg/ha po npubnuauntenHo 20 kg/ha.
Mpyn nogobHW HUCKM CTOMHOCTU

Bb3HMKBA BbMPOCHT 3a
MKOHOMMYEeCKaTa
Ll,eJ'IeC'b06pa3HOCT oT

npogbikaBaHe Ha Geputbata unm
C OpyrM Aymu JoKora npuxogute
OT peanu3npaHaTa AONbIIHUTENHA
npoAaykuns e nokpmeaTt
pasxoguTe 3a npubupaHeTo i.

Llen Ha HacTosLaTa
nybnvkauusa e na ce gage oTroBop
Ha Bbnpoca jokora e
uenecbobpasHo ga npoabiikasa
Oeputbata B HacaxgeHusaTa oOT
PEMOHTAHTHNU COPTOBE  MarnuHU
npyu AelcTBalUMTE LIEHM Ha Tpyaa
MW Ha ManvHOBUTE nNnogoBe B
bvnrapus. [MpenctaeseHuTe
pesynTtaTtu ca 4acT OT u3crnegBaHe
BbpPXy WHTErpMpaHuM noaxoau 3a
npou3BoACTBO HA ManuMHu B
YCNoBUSAATA HAa MMUKPOHaMNOsiBaHe U
depTuraums, KoeTo ce nposexaa B
MHctntyta no oBowapcteo B

2003; Koumanov, 2005).

Figure 1 illustrates the
dynamics of "Lyulin" variety daily
yield for the period 2002—2005.
The daily yield outlines a one-pick
curve with the increasing branch
being steeper than the decreasing
one.

The major part of the annual
yield is harvested in the first month
after the beginning of ripening. In
the next period of one-one and a
half months, the daily vyield
decreases gradually from about
100 kg ha™ to approximately 20 kg
ha™.

Such low values raise the
question of the economical
reasonability of further harvesting
or, in other words, till when the
incomes from additionally realized
production will cover the costs for
its harvesting.

Present article aims to
answer that question on the basis
of the actual prices of the labor and
the raspberry fruit in Bulgaria.

The presented results are
part of a larger investigation on
integrated approaches for growing
of raspberry under micro-irrigation
and fertigation that has been
carried out since 2000 in the Fruit
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Mnosaus oT 2000
(PycanumoB wn KymaHos, 2004;
Koumanov, 2003; Koumanov,
2004; Rankova and Koumanov,
2004).

roavHa

Growing Institute in  Plovdiv
(Rusalimv and Komanov, 2004;
Koumanov, 2003; Koumanov,
2004; Rankova and Koumanov,
2004).
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®ur. 1 AmHaMuKa Ha AHEBHUSA A0OMB OT MaJIMHOBM NNogoBe no
roavHu 3a nepuoaa 2002- 2004 r.
Fig. 1 Dynamics of the daily yield of raspberry fruit by years
for he period 2002- 2004.

MATEPUAIT U METOOU

M3nonsgaHuTe paHHM ca
cbbpaHu npe3 nepumoga 2004 -
2005 rognHa B MannHOBO
HacaxgeHme OT PEMOHTAHTHUSA
copT “JllonmH”. PacTeHuaTa ca
3acageHu npe3 eceHTa Ha 1998

roguHa npu Mexaypenosu
pascToaHuA 2.30 m 7]
BbTpepegoso npes 050 m.

[obunebT oT HacaxaeHmeTo (kg ha
l) € MNnony4YeH Bb3 OCHOBa Ha 28
ONMWTHM napuenu ¢ obwa nnowy
257.6 m-.

ObekT Ha aHanus e
MKOHOMMYecKaTa e(PEKTUBHOCT Ha
Tpyaa npu  Geputbata  Ha

nnogoBeTe B nepumoga C HUCHK U
HenpeKkbCcHaTo HamanaBsall

MATERIALS AND METHODS

The experimental data were
collected in the period 2004—2005
in a primocane-fruiting raspberry
plantation of "Lyulin" variety. The
plantation was established in the
autumn of 1998; with planting
distances 2.30 x 0.50 m. The yield
(kg ha') was estimated on the
basis of 28 experimental plots with
a total area of 257.6 m?,

Subject of analysis was the
economical efficiency of the labor
for harvesting the fruit in the period
of low and gradually decreasing
daily yield. Labor efficiency was
evaluated as a difference between
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OHeBeH p[obue. XapakTepHo 3a
TO3WN Nepuog €, Ye KbM Ha4vanoTto
My BeYe Ca W3BbPLUEHN BCUYKM
pasxoau no OTMIEXOAHETO Ha
HaCaXX4EeHMNETO C W3KMYEeHne Ha
Te3n 3a 6eputba, OCHOBHA YacT OT
KOUTO ca pasxoaute 3a Tpya. B
TaKkbB cryyan edqeKTMBHOCTTa Ha
Tpyda ce onpegens npocTto KaTo
pasnuka Mexagy npuxoguTte oOT
peanusnpaHaTa OONbIHUTENHA
npoaykuma un  pasxogute  3a
npnbnparHeto . Kato obuja Hasa
3a CpaBHEHME MeXay NPUXoauTe u
pasxoguTe € U3nons3BaH AHEBHUAT
pobus. BenuymHata Ha [gHeBHUSA
nobus (kg ha day™) e usuncnena,
KaTo MacaTta Ha nnogoseTe OT
Bcsika Oeputba e pasgeneHa Ha
Opos Ha N3MUHanNuTe oT
npegwectBawiata a1 6eputba gHw.
lMponssognTenHocTTa Ha Tpyda €
onpeaeneHa B Knnorpamm
nnogose Ha 4YoBek 3a eguH vac (kg
man® h?) cneg wusmepsaHe Ha
BpeEMeTO 3a obupaHe Ha BCUYKUTE
28 OMUTHU napuenu.
M3mepBaHMaTa ca M3BbPLUEHM MO
Bpeme Ha 23 Geputbu npes 2004
roguHa un 14 6eputdbn npes 2005
rogMHa npu pasnuyHn CTOMHOCTMU
Ha OHEBHMSA nobus.
TpynoemkocTTa, wu3paseHa KaTo
HeobxogMmnTe 4oBeko4yacoBe 3a
obupaHeTo Ha eguH xektap (h ha
1, e usuyucneHa kato YacTHO Ha
JHEeBHUS nobus "
NPON3BOANTENHOCTTA.

YpaBHEHMETO Ha 3aBUCMMOCTTa Ha
TPYAOEMKOCTTa OT AHEBHMSA [OOMB
€ TOMnMy4YeHo cnep CbOTBETHMSA
KOpenaumoHeH WU  perpecuoHeH
aHanun3. Pasxogute 3a Tpyg B
3aBUCMMOCT OT AHeBHUS fobuB ca

the incomes from the additionally
realized production and the cost of
the labor for harvesting.

Such a simplification was
possible because the major costs
for growing of raspberry crop were
already effective before the period
of consideration.

Moreover, these costs were
to be met irrespectively of the
harvesting period’s duration. The
value of the daily yield (kg ha™ day’
Y was obtained as a ratio of the
fruit mass from the current
harvesting and the number of days
after the previous harvesting.
Labor productivity (kg man™® h™)
was evaluated after measuring the
time spent harvesting all the 28
plots.

Measurements were done
during 23 harvestings in 2004 and
14 harvestings in 2005 under
various values of the daily vyield.
Labor consumption, expressed in
hours necessary for the harvesting
of one hectare (h ha?), was
calculated as a ratio of the daily
yield and the labor productivity.

The equation expressing the
productivity as a function of the
daily yield was obtained through a
correlation and regression
analysis. The labor cost was
calculated as a function of the daily
yield for 10 values of the one-hour
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n3ymcneHn 3a 10 pasmepa Ha
yacoBaTa CTaBka B WUHTepBana oT
0.75 Iv. h* go 3.00 Iv h? cbe
ctbnka 0.25 Iv h™. Mpuxoaute ot
peanunsnpaHa npoayKums ca
N34YNCIEHN CBbLLO B 3aBUCUMOCT OT
AHeBHUA [obuB 3a 11 BapuaHTa Ha
LeHaTa Ha ManuHoBuTE NNogoBeE B
nHTepeana ot 1.00 v kg™ mo 2.00
lv kg? cbc ctbnka 0.10 v ht. B
MOMEHTa Ha aHanui3a KypcbT Ha
neea cnpsiMo eBpoTO W gonapa e
cboTBeTHO 1.95583 BGN 3a 1
EURO 1 1.58817 BGN 3a 1 USD.

PE3YNITATU U OBCBXOAHE
Kopenauusita mexay
TPYAOEMKOCTTa U OHEBHUSA O06UB
CbC CbOTBEeTHaTa kKpuBa MU
ypaBHEHME Ha  perpecuss e
npencTaseHa Ha durypa 2.

180

wage in the range from 0.75 Iv h*
to 3.00 Iv h™* with a step of 0.25 v
h™.

The incomes from realized
production were calculated also as
a function of the daily yield for 11
variants of the price of raspberry
fruit in the range from 1.00 Iv kg™
to 2.00 Iv kg™ with a step of 0.10 Iv
kd™.

At the time that analysis was
being done, the exchange rate was
1.95583 BGN for 1.0 EURO and
1.58817 BGN for 1.0 USD.

RESULTS AND DISSCUSION
The correlation between the
labor consumption and the daily
yield, and the corresponding
regression curve are presented on
Fig. 2.

1

"~ 160 -
140 A
120 A
100 -

1
h ha

TpyaoemkocT, h ha
Labor consumption

y = -0.0005x> + 0.5479x Q
R*=0.912

0 100

200 300 400

[HeBeH nobws, kg ha™
Daily yield, kg ha™

®ur. 2. Kopenauus mexay TpyaoeMKocTTa npu 6eputba Ha nnogoBeTe U
OHeBHUA AOOMB; KpUBa U ypaBHEHUE Ha perpecusTa.
Fig. 2. Corelation between the daily yield and the labor consumption for
harvesting of raspberry fruit; regression line and regression equation.

1070



KpnBaTta e oT BTOpa cTeneH
KaTo TeMnbT Ha HapacTBaHe Ha

TPYLOEMKOCTTA HamansBa c
yBenum4yaBaHeTO Ha  [OHEeBHuA
pobus. Kakto 6um morno pga ce

OYyakBa, Bpb3kaTa Mexay [fABaTta
2 _
napameTbpa e cunHa, R° =0.912.

Ha  ®urypa 3a, uJpes
CbOTBETHUTE amunun npasum u
KPpMBM NWHUM ca MpeacTaBeHM
npuxoauTe 7 pasxoauTe,

cBbp3aHn ¢ beputbaTta, B
3aBMCMMOCT OT BenuyMHata Ha
OHeBHMA  pobmB, UeHaTa Ha
npoaykumsaTa M 4yacoBaTa CTaBka.
®urypn 3b, c, n d npeacraeaT B
no-eabp mawab gonHata 4acT Ha
rpadukaTa. MHTepsanute, B KOUTO
0OMKHOBEHO Ce ABWXaT LieHaTa Ha
ManmMHOBUTE MNOLOBE M YacoBaTa
CTaBka, Cca 3alpuxoBaHn —
cbotBeTHo oT 1.20 Iv kg™ mo 1.60
lv kg* 3a uenaTa u ot 1.00 Iv h?
po 1.50 Iv h* 3a yacosaTa craBka.
lMpeceyHnTe TOYKM HaA NUHWUKM OT
aBeTte damunum onpeaenaT
pasmepa Ha OHeBHUst gobus, npwu
KOnTo neyanbaTta cTaBa paBHa Ha
Hyna.

ToBa e rpaHu4HUAT [obuB,
noa KONTO pasxoauTe npesulaBat
npuxogute, T.e. 6u ce pabotuno
Ha 3aryba. OT dur. 3 ce BuXKaa, ve
NPy HacToALWMTE LEHN Ha Tpyda U
Ha ManunHoBUTe nnogose
npuxoguTe HagBuLaBaT
pasxoguTe B UeNnus AunanasoH oT
CTOMHOCTM Ha [AHEeBHUA [obwus.
CbCc cHwkaBaHeTO Ha paobuBa
obave nevyan6ata CbLLO
HamansBa.

Taka npu gHeBeH gobus oOT

100 kg ha' rpaHuunTe Ha

The regression curve is of
second degree and the rate of
increasing of the labor
consumption decreases with the
growth of the daily yield. As one
can expect, the correlation is
strong, R = 0.912.

Figure 3a shows families of
first- and second-degree lines
representing the incomes and the
costs, related to the harvesting, as
functions of the daily yield, fruit
price, and labor price.

Figures 3b,c,d show the
bottom left part of the graph in
larger scales. The usual ranges of
the price for both the raspberry fruit
and the labor are shaded -
respectively 1.20—1.60 Iv kg™ for
the fruit and 1.00—1.50 Iv h™* for
the labor.

The cross points of lines from
the two families mark the zero-
profit daily yield values.

This is the limiting daily yield,
under which the costs exceed the
incomes, i.e. harvesting brings
losses. It is seen from Fig. 3 that,
under the actual prices of the labor
and the raspberry fruit, incomes
exceed costs throughout the entire
range of the daily yield values.
When the vyield decreases,
however, the profit decreases, too.
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neyan6ara ca ot 45 go 110 Iv ha?,
npn 50 kg ha™ nevan6ara e ot 20
po 54 Iv hat, a npu 25 kr. ha*
neyantata e egea ot 10 go 17 Iv
ha. Mpu ToBa B cmeTkaTa
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Mpuxoau (1)/Pasxonu (C), ne ha'
Incomes (I)/Costs (C), v ha
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Daily yield, kg ha™
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®wur. 3. BnusHue Ha AHEBHUA [OOMB BLPXY NPUXOAUTE U pa3xoauTe
npu 6eput6GaTa Ha ManNMHOBMUTE NJIOAOBE.
Fig. 3. Influence of daily yield on the incomes and the costs for
harvesting of raspberry fruit.

N OT HacaxgeHueTo OO0 KamepuTte Thus, at a daily yield of 100
3a LLOKOBO 3ampassiBaHe, kakto u | kg ha™ the profit ranges from 45 Iv
Apyrv opraHusaumoHHu pasxogu. | ha™ to 110 Iv ha™; at 50 kg ha™ the
3a BCHAKO OTAEnHO HacaxpgeHue | profit is 20 Iv ha to 54 Iv ha; and
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pasMepbT Ha Te3n pasxoaun Lie
Obae pasnuyeH, HO BbB BCUYKK
cny4vaun Te AONBbAHUTENHO
HamansBaTt neyanbaTa.

n3Boau

Mpn pencTBawmTe LEHM Ha
ManvHOBUTE NMoAOBE M Ha Tpyaa
B bbnrapua npuxogute  oT
Oeputbata Ha PEMOHTAHTHUTE
COpTOBE ManuWHM  HagBuliaBaT
pasxogute 3a Tpyg B uUenua
JguanasoH OT CTOMHOCTM  Ha
OHEeBHUSA oobus.

Korato  AgHeBHuAT  pobus
nagHe nog 50 kr. ha' obaue,
pasmepbT Ha nevyanbata
HamansiBa A0 CTOWHOCTU, KOWUTO
Buxa obescmucnunum no-
HaTaTbLWHUTE BepnTon.

KputuyHmat  pasmep
OHeBHMA  gobwmB, nNpu  KOWTO
Oeputbute TpsibBa pga Obaat
npekpaTteHu, e cneundunyeH 3a
BCAKO HacaXdeHue u 3aBucu oT
OONbMHUTENHUTE  pas3xogu  3a
opraHusauua Ha Geputbute n 3a
TPaHCMNOPT Ha npoAyKumsaTa.

M3cnenBaHeTo e n3BedeHo ¢
nogkpenata Ha ®oHa "HayyHu
nscnegsaHua” npu  MOH B
pamknTe Ha HayyeH npoekT CC-14-
10, 3a KOEeTOo n3kaspame
©narogapHoCT.

Ha

at 25 kg ha™ it is only 10 Iv ha* to
17 v ha™.

In the same time, the balance
does not include the costs for
transportation of the production
inside the plantation and from the
plantation to the freezing unit, as
well as other costs for organizing
the harvestings.

These costs will vary for each
plantation but, in all cases, they
additionally reduce the profit.

CONCLUSIONS

As far as the actual prices of
the raspberry fruit and the labor in
Bulgaria are concerned, the
incomes exceed the costs for
harvesting of primocane-fruiting
raspberry varieties over the entire
range of the daily yield values.

When the daily yield drops
below 50 kg ha™, however, the
profit decreases to values, which
stultify further harvestings.

The critical value of the daily
yield, at which the harvesting
should be ceased, is specific for
each plantation and depends on
the additional expenses for
harvesting organization and for
transportation of the production.

This study was carried out
with the kind support of the
"Scientific Investigations” Fund at
the Bulgarian Ministry of Education
and Science — Project CC-14-10.
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