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THE IN FLU EN CE OF THE RUN NER OR DE RING
OF THE PLANTS ON THE IR QUALITY,

RO O TING AND YIELD OF STRAWBERRIES

AB STRACT: In this work, we pre sen ted the in flu en ce of the run ner or de ring of the
plants on the ir quality, per cen ta ge of ro ot ha ir for ma tion, and yield of two va ri e ti es of
strawberries: Sen ga Sen ga na and Po ca hon tas de pen ding on the ti me of plan ting. The run ner
or de ring of plants and ti me of the ir plan ting ha ve in flu en ce on the quality of plants, the per -
cen ta ge of ro ot ha ir for ma tion af ter the plan ting, and the yield. The re has been esta blis hed
strong cor re la tion among the di a me ter of the crown and the ro o ting when plan ted and the
yield. Pri mary plants ha ve hig her quality, with big ger di a me ter of the crown, they ta ke ro ot
bet ter, and they ha ve hig her yield than se con dary plants. Ro set tes plan ted in Au gust ha ve
hig her yield than the ones plan ted la ter.
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IN TRO DUC TION

De pen ding on the met hod of pro duc tion and the sto ring of the plan ting
ma te rial, and the de ve lop ment of the plants, they can be clas si fied in se ve ral
ca te go ri es: green, fri go, waiting bed and con ta i ner. No mat ter the way the
plan ting ma te rial is ob ta i ned, it ne eds to be of good quality, with de ve lo ped
ro ot, with va ri ety, and he althy. High quality plan ting ma te rial is prerequisite
for ob ta i ning high yield and high quality fru its. When eva lu a ting the quality of 
the plants, be si des the de ve lop ment of the ro ot system, the thic kness of the
crown is ta ken in to ac co unt. Plants of first and se cond class ha ve been used
most frequently in the pro duc tion. The num ber of ob ta i ned high quality plants, 
by the plant and by the square unit is a cha rac te ri stic of the cul ti var (B u  l a  -
t o  v i ã, 1970), de pen ding on the cul ti va tion met hod (M i  ã i ã  et. al., 1983,
R i  s t e v  s k i  et. al. 1986,  S e  l a  m o v s k a, 2006,  M r a  t i  n i ã, 2000), the
cul ti var and run ner or de ring of the plants (L o  o t c h o  o  m u n, 1999,  S e  l a  -
m o v s k a, 2006), the age of the plant (P o  p o v  et. al., 1963,  R i  s t e v  s k i
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et. al., 1986,  M i  ã i ã  et. al., 1983), the ti me of the plan ting (O z d e  m i r  et.
al., 2002,  R i  s t e v  s k i  et. al., 1986), the used agrotechniques (P a  u  n o  v i ã
et. al., 1974,  M i  ã i ã  et. al., 2003,), the pro tec tion (R i  s t e v  s k i  et. al.,
1986), etc.

For the pro duc tion of plants, ori gi nal plants sho uld be used only. A small 
num ber of plants is ob ta i ned from the pro duc tion plant, with po orly de ve lo ped 
ro ot system, smal ler ve ge ta ti ve po ten tial, and po or he alth con di tion. The plants 
with the hig hest quality are ob ta i ned in the first year af ter the plan ting. The
first class plants ha ve the hig hest quality. Du ring age ing of the plant, its ve ge -
ta ti ve po ten tial re du ces, as well as, the quality and quantity of ob ta i ned plants.

The yield is in flu en ced by se ve ral fac tors: ge notype, ti me of plan ting,
cul ti va tion met hod, age of the plant, he alth con di tion of the plant, etc. Due to
its bi o lo gi cal cha rac te ri stics, strawberry can be plan ted du ring whole year, but
if spe a king of high in ten sity pro duc tion, the ti me of plan ting, on which de -
pends the ro o ting and la ter pro fi ta bi lity of growing strawberries, ne eds to be
con si de red. When growing strawberries on an open fi eld, the most ap pro pri a te
ti me for plan ting sho uld be de ter mi ned ha ving in mind that the plant ne eds to
be as much de ve lo ped as pos si ble be fo re the be gin ning of the winter, in or der
to ob tain hig her yield next year. If the strawberries are plan ted ear li er, in July
and Au gust they ob tain 30% hig her yield. In Sep tem ber and Oc to ber, the yield 
consequently dec re a ses. The plants plan ted in July and in the first half of
August, in the next year they pro vi de fi ve to ten ti mes hig her yield com pa red
to tho se plants that are plan ted la ter, in the au tumn or spring. When plan ted in 
the spring the yield co uld be left out (H r i  s t o v  et al., 1967,  Š o  š k i ã,
1 998,  M r a  t i  n i ã, 2000,  T e  š i ã, 1970,  S t a n  å e  v i ã  et al., 1986,  O z d e  -
m i r  et al., 2002,  P a  s i  n i  et al., 1982).

MA TE RIAL AND MET HODS

The examinations were do ne on the experimental strawberry plan ta tion,
lo ca ted in Dol no Li si åe vil la ge ne ar Sko pje, Re pu blic of Ma ce do nia. The plan -
ted soil was flu vi sol, with ma i ze as a pre vi o usly plan ted cul tu re, low car bo -
nate, easy to cul ti va te, mo de ra tely to well sup plied with phosp hor and po tas -
sium, but con si de ring that it con ta i ned low con tent of hu mus and it was mo de -
ra tely al ka li ne, it was ne ces sary to do so me cor rec ti ons.

To examine the in flu en ce of the run ner or de ring of the plants on the ir
quality, ro ot for ma tion, and the yield de pen ding on the ti me of plan ting, green
plants of first and se cond class of two strawberry cul ti vars Sen ga Sen ga na and 
Po ca hon tas were plan ted in dif fe rent ti me pe ri ods: every 15 days from Au gust
15 to No vem ber 15 and in March next year. Strawberry cul ti vars were plan ted 
in black foil, dis tan ced at 80 x 25 cm.

The di a me ter of the neck of the plant, the ro o ting, and the yield, in years
of 2001 and 2002, were examined. For every pe riod of pla ting the re has been
de ter mi ned an ave ra ge va lue for the required pa ra me ters.

Re gar ding the cli ma te indexes (da ta ob ta i ned from Hydro Me te o ro lo gi cal
In sti tu te — Sko pje, me a su ring sta tion Pe tro vec) in re gion of Sko pje, Re pu blic
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of Ma ce do nia, the ave ra ge va lu es of air tem pe ra tu re du ring the ve ge ta tion are
fa vo ra ble for growing strawberries except for the high tem pe ra tu res du ring the 
sum mer, espe ci ally in Au gust, which ha ve ne ga ti ve im pact on ro o ting of the
plants. All the va lu es of hydrot her mal indexes in di ca te that the cli ma te is se -
mi a rid. The re la ti ve air hu mi dity is low and un fa vo ra ble for growth of straw -
berries. The an nual and ve ge ta ti ve sum of ra in falls is in suf fi ci ent for de ve lop -
ment and fru it ful ness of the strawberries in this re gion and be ca u se of that, it
is ne ces sary the strawberries to be cul ti va ted in ir ri ga ted con di ti ons. The re -
sults of the examination ha ve been sta ti sti cally pro ces sed, using cor re la ti ve
analysis, analysis of the va ri an ce, and t — test.

RE SULTS AND DI SCUS SION

Da ta on in flu en ce of the run ner or de ring of the plants on the di a me ter of
the crown, the ro o ting, and the yield, in dif fe rent pe ri ods of the plan ting, are
pre sen ted in Ta ble 1.

Tab. 1. — The in flu en ce of run ner or de ring of the plants on di a me ter of crown, ro o ting per cent
and yield

Date of
planting

Primary rosettes Secondary rosettes

Crown
diameter

mm

Rooting
%

Yield
g/plant

Yield
kg/ha

Crown
diameter

mm

Rooting
%

Yield
g/plant

Yield
kg/ha

15.08  9.0 55.6 693.1 19268  7.6 55.9 591.0 16518
30.08  9.7 65.0 575.8 18694  8.1 56.2 503.0 14135
15.09 11.3 56.2 567.2 15939  8.9 41.2 410.5  8456
30.09 12.4 88.7 529.9 23501 10.2 67.2 468.6 15745
15.10 12.7 95.0 425.0 20187 10.3 78.7 486.6 19148
30.10 12.6 83.7 375.9 15731 10.6 60.0 376.0 11280
15.11 12.6 90.0 447.6 20141 11.1 91.2 397.4 18121
15.03 13.1 92.5 381.6 17649 11.0 90.0 364.3 16393

X 11.8 79.0 498.9 19706 9.7 69.6 449.6 15645

r 0.903 0.821 0.903 0.971 0.707 0.712

LSD 0.05 2.29 24.10 1.89 23.89
LSD 0.01 3.11 32.67 2.56 32.73

We ma de com pa ri son between pri mary and se con dary plants re la ted to
the se pa ra me ters. Ac cor ding to the da ta, the run ner or de ring of the plants had
im pact on the ir quality, the ro ot for ma tion af ter the plan ting, and the ir yield.
Plants of the first class had hig her quality, they had 17.8% big ger di a me ter of
the crown, 12% bet ter ro o ting, and 10% hig her yield, mo re exactly 21% hig -
her yield by square unit com pa red to the plants of se cond class, which is sup -
por ted by con si de ra ble sta ti sti cal dif fe ren ces (Ta ble 2).
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Tab. 2. — Com pa ri son between pri mary and se con dary ro set tes

Parameters
Primary
rosettes

Secondary
rosettes

Difference between primary
and secondary rosettes %

t

Diameter of the crown mm 11.8  9.7 +17.8 1.3 +
Rooting % 79.0 69.6 +12.0 1.2 +
Yield/plant g 498.9 449.6 +10.0  1.03 +
Yield kg/ha   19.706   15.645 +21.0  1.13 +

We de ter mi ned po si ti ve cor re la tion between the di a me ter of the crown
and the ro ot de ve lop ment and the yield (plants of the first class r = 0.872,
plants of the se cond class r = 0.752). Plants with big ger di a me ter of the crown 
had bet ter ro o ting when plan ted, and they had hig her yield. In the sa me pe riod 
of plan ting, pri mary plants had hig her va lu es for the di a me ter of the crown,
the ro o ting de ve lop ment, and the yield, than se con dary plants. Be ca u se of the
ear li er or ga no ge ne sis pri mary plants were mo re de ve lo ped, they star ted to
form ear li er, af ter the plan ting they adap ted quicker and bet ter, and they had
bet ter ro o ting (S e  l a  m o v s k a, 2006, 2007). Re la ted to this, when pro du cing
the plan ting ma te rial it is im por tant to le a ve 1 to 3 plants on a plant, and in
that way a smal ler quantity of plants will be ob ta i ned, but with hig her quality
and with big ger di a me ter of the crown (M i  ã i ã  et al., 2000).

Be si des the run ner or de ring of the plants, the di a me ter of the crown and
ro ot de ve lop ment was al so in flu en ced by the ti me of plan ting, on which the re
are cor re la ti ve va lu es. We de ter mi ned con si de ra ble sta ti sti cal dif fe ren ces in the 
di a me ter of the crown, ro o ting, and yield, between ear li er and la ter plan ted
plants (Ta ble 1). Plants plan ted in Au gust had smal ler di a me ter of the crown
and po o rer ro o ting, but they had hig her yield, com pa red to la ter plan ted plants.

Pri mary and se con dary plants, plan ted on the 15th of Au gust, in ave ra ge
had 17.5% smal ler di a me ter of the crown, than plants plan ted on the 15th of
Sep tem ber, 27.5% than ro set tes plan ted on the 15th of Oc to ber and 31.0% than 
plants plan ted on the 15th of March (Ta ble 3).

Tab. 3. — Com pa ra ti ve va lu es of the pa ra me ters in dif fe rent plan ting pe ri ods

Parameters

Difference %

15.08/15.09 15.08/15.10 15.08/15.03

I II X I II X I II X

Crown diameter –20.0 –15.0 –17.5 –29.1 –26.0 –27.5 –31.0 –31.0 –31.0
Rooting  –1.0 +26.0 +12.5 –41.0 –29.0 –35.0 –40.0 –38.0 –39.0
Yield/plant +18.0 +31.0 +24.5 +39.0 +18.0 +28.5 +45.0 +38.0 +41.5
Yield kg/ha +17.0 +49.0 +33.0  –5.0 –14.0  –9.5  +8.0  +1.0  +4.5

Re gar ding the ro o ting, plants plan ted on the 15th of Au gust had 12.5%
bet ter ro o ting, than plants plan ted on the 15th of Sep tem ber, but 35% — 39%
po o rer ro o ting than plants plan ted on the 15th of Oc to ber and 15th of March.
Re gar ding the yield, plants plan ted on the 15th of Au gust ha ve 24.5%, 28.5%
to 41.5% hig her yield than the plants plan ted on the 15th of Sep tem ber, 15th of
Au gust, and 15th of March. In every pe riod of plan ting, se pa ra tely, pri mary
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plants had hig her va lu es of every index com pa red to tho se of the se con dary
plants.

Be ca u se of the hig her yield of the plants plan ted in sum mer months, hig -
her va lu es of the yield by square unit were expected in tho se months. How -
ever, it did not hap pen. Plants plan ted on the 15th of Au gust had lower yield
by square unit com pa red to la ter plan ted plants, from Oc to ber to March. The
re a son for the po or yield was the extremely high air tem pe ra tu re. In Au gust
and Sep tem ber 2001, in the ti me of plan ting and af ter plan ting, the re were
mea su red extremely high air tem pe ra tu res, mo re exactly ab so lu te maximums
of 38.7°C in Au gust, and 32.8°C in Sep tem ber. In the year 2002, high mid day 
air tem pe ra tu res were me a su red in Sep tem ber with ab so lu te maximum of
27.9°C. Extremely high air tem pe ra tu res in the sum mer months, ha ve ca u sed
dehydra tion of the plants, which had ne ga ti ve ef fect on the ro o ting, which
have been re du ced to 50%. In ad di tion, po or ro o ting of the plants in Au gust
had ne ga ti ve ef fect on the to tal yield by square unit.

CON CLU SION

Ba sed on the per for med experiments we con clu de:
— The run ner or de ring of the plants has in flu en ce on the ir quality, ro o t -

ing af ter pla ting, and yield.
— Pri mary plants ha ve hig her quality, big ger di a me ter of the crown, they 

form bet ter ro ot, and pro vi de hig her yield than se con dary plants.
— The yield of the strawberries de pends on the quality and run ner or de -

ring of the plants, the ro o ting af ter plan ting, and the ti me of plan ting. To
obtain hig her yield they sho uld be plan ted in sum mer, but ir ri ga tion is required.
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UTI CAJ RE DO SLE DA RO ZE TA NA KVA LI TET, UKO RE WA VA WE
I PRI NOS JA GO DE

Ol ga V. Naj de nov ska, Ana T. Se li mov ska

Fa kul tet za ze mjo del ski na u ki i hra na, Sko pje, R. Ma ke do ni ja

Re zi me

U ra du je pri ka zan uti caj re do sle da ro ze ta na kva li tet, pro ce nat for mi ra -
wa iz da na ka i pri nos dve sor te ja go de: zen ga zen ga na i po ka hon tas u za vi sno sti
od vre me na sad we. Re do sled ro ze ta i vre me sad we uti åe na kva li tet ro ze te, pro -
ce nat uko re wa va wa po sle sad we i na pri nos. Utvr ðe na ja ka ko re la ci ja iz me ðu
preå ni ka ko re no vog vra ta, i uko re wa va wa na kon sad we i pri no sa. Pri mar ne
ro ze te ima ju vi sok kva li tet, sa ve ãim preå ni kom ko re no vog vra ta, bo qe se uko -
re wa va ju i ima ju ve ãi pri nos ne go se kun dar ne ro ze te. Ro ze te za sa ðe ne u av gu stu
ima ju ve ãi pri nos u od no su na ro ze te ko je se sa de ka sni je.
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