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FACTORS INFLUENCING THE TUBER-STOLON BINDING FORCE

Anna Wierzejska

The aim of investigations was to determine the variety differences
and the influence of presprouting and nitrogen fertilization on the tu-
ber-stolon binding force.

Measurements were made with the apparatus constructed by a team
from the Institute of Mechanization of SGGW directed by prof. dr No-
wacki.

The apparatus has the following parameters:

— the range of the lengthening force 0—2000 G,

— the smallest indicatory degree 10 G,

— the accuracy of the masurements of force 2%/0,

— minimum tension of shanks 10 mm,
— maximum tension of shanks 165 mm,
— max. absolute value of lengthening measured 15 mm,
— accuracy of measurement of lengthening 0.1 mm.

The problem of the force of tuber-stolon bond is important at the
mechanized harvesting of potatoes, since it determines the accuracy
and quality of harvest. The losses in potato harvest caused by the thro-
wing out of tubers with houlms through the main outlet of the combined
harvester may be considerable.

METHODOLOGY OF THE EXPERIMENT

Preliminary investigations were carried out in 1973. The reported
results come from the period 1974—1975. The measurements were made
in the experiment set up with the method of random sublocks of 4 va-
rieties: Sowa, Sokol, Pola and Narew, at three levels of fertilization: 40,
120 and 200 kg N/ha, using presprouted and not presprouted tubers. The
potatoes were cultivated on autumn manure in the quantity of 250 g/ha
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at a constant dose P,O5 — 120 kg and K,0O — 180 kg/ha. The measure-
ments of the tuberstolon binding force were made from 10th J uly to 5th
September at one week’s intervals. For the measurements one plant was
randomly chosen from each combination from three field repetitions.
After the digging out of a plant three stolons with a section of tuber
and a bit of stem were taken. The measurements proper were made in
laboratory.

VARIETY DIFFERENCES

The investigated varieties differed in the tuber-stolon binding force
and in their elasticity (Table 1). The strongest bond of tubers with sto-
lons characterized the Narew variety — the average force necessary to

Table 1

Stolons binding force and their elongation in
dependence of variety

Stolon binding Elongation (mm)

Variet
Hey force (G) stolons
Sowa 1420 6,2
Sokot 1284 6,8
Narew 1566 6,1
Pola 894 6,1

break a tuber from stolons was 1566 G in the period of vegetation.
Stolons of this variety were characterized by weak elasticity (6.1 mm).

For the Sowa variety the tuber-stolon binding force was 1420 G at
the stolon elasticity of 6.2 mm.

For the Sokot variety stolons were characterized by the highest ela-
sticity (mean — 6.8 mm) at the tuber-stolon binding force of 1284 G.

The Pola variety was characterized by the lowest tuber-stolon bin-
ding force — 894 G. The elasticity of stolons was indentical as in the
case of the Narew variety. Analysis of the variability showed that only
in the case of the Pola variety the tuber-stolon binding force changed
significantly during vegetation. It increased with the age of the plant
up to the first decade, of August, then decreased gradually (Fig. 1).

For the remaining varieties no decrease in the force of stolons was
noted in the investigated period of time — probably their weaenking
occurs already after 5th September, or else the stolons taken for the
investigations were not representative enough.
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Fig. 1. Stolon binding force of Pola and Narew varieties during vegetation period

THE INFLUENCE OF THE VEGETATION CONDITIONS ON THE FORCE
OF STOLONS

Mean temperature of the summer 1974 was 2°C lower than in 1975
at a similar amount of rainfall (Table 2). The higher temperatures in
the period of vegetation vaused the stronger bond between tubers and
stolons (Fig. 2). The differences in the binding force were considerable

Table 2
Rainfall and temperature during wegetation period
Month IV-IX
Yeir  Specification Total and
v \" VI VII VIII IX redin
1675 rafinall 45.8 10.4 128.7 98.7 16.0 26.8 326.4
temper2ture 6.8 15.2 16.6 19.0 19.5 15.8 15.4
1974 rafinall 24.7 60.5 75.9 85.1 28.9 . 53.6 328.7
temperature 6.9 10.9 14.7 15.8 18.7 13.7 13.4

between the varieties and formed the range from 244 to 425 G. At the
Same time the stolons showed higher elasticity in the warmer year,
from 0.5 to 1.4 mm (Table 3).
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Fig. 2. Stolon binding force and their elongation during vegetation period

THE INFLUENCE OF FERTILIZATION ON THE FORCE OF STOLONS

In the experiment no significant influence of fertilization on the
stolon binding force — Table 4. The elasticity of the stolons increased
slightly with increased fertilization doses.

Table 3

Stolon binding force and their elongation in dependence of
variety

Stolon binding Stolons elongation

Variety (mm)
1974 1975 1974 1975
Sowa 1201 1626 5.6 7.0
Soké6t 1125 1435 6.3 7.2
Narew 1440 1684 5.4 6.8
Pola 688 1043 5.8 6.3

Table 4

The effect of N fertilization (Kg/ha) on stolons binding force and their elongation
in dependence of potatoe variety

Stolon binding force (G)

Stolons elongation (mm)

Variety 20 120 200 20 120 200
Sowa 1424 1422 1414 6.0 6.2 6.5
Sokétl 1266 1278 1308 6.9 6.7 6.9
Narew 1605 1565 1529 5.8 6.3 6.3
Pola 832 906 944 6,0 6.0 6.3
Srednia 1281 1292 1298 6.2 6.3 6.5
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THE INFLUENCE OF PRESPROUTING ON THE FORCE OF STOLONS

Average presprouting, by accelerating the development and maturity
of plants, diminished slinghtly the tuber-stolon binding force. The esta-
blished reaction was not the same for all the varieties (Table 5). A clear
decreae in the tuber-stolon binding force occured in the cases of the
Narew and Pola varieties. In the case of the Sowa variety reverse reac-
tion was noted, i.e. an increase of the bond strength between tubers and
stolons as a result of the measure of presprouting:

Table 5

Stolon binding force and their elongation in dependence of
variety and presprouting

Stolon binding force (G) Stolons elongation (mm)

Variety not not
sprouted presprouted sprouted presprouted
Sowa 1386 1452 6.2 6.3
Sokét 1287 1283 6.6 6.9
Narew 1611 1523 6.3 5.9
Pola 905 877 5.8 6.1
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A. Wierzejska

CZYNNIKI WPLYWAJACE NA SILE ZWIAZANIA BULW ZE STOLONAMI
Streszczenie

Celem badan bylo ustalenie wplywu podkietkowania i nawozenia azotowego na
site zwigzania bulwy ze stolonami u poszczegolnych odmian.

Zagadnienie to jest wazne przy mechanicznym zbiorze ziemniakow. Sily wig-
zace bulwe ze stolonami decyduja w duzym stopniu o dokladno$ci ich zbioru.

Pomiary przyczepnoéci bulwy do stolonu dokonywano za pomocg przyrzadu
skonstruowanego przez zesp6t pracownikéw z Instytutu Mechanizacji Rolnictwa
SGGW. Wstepne pomiary przeprowadzono w roku 1973 na odmianach Krab, Nysa,
Noteé i Prosna przy trzech poziomach nawozenia azotowego; 80, 120 i 160 kg/ha.
W latach 1974—1975 badania prowadzono na odmianach Sowa, Sokél, Narew i Pola
Przy nawozeniu 40, 120 i 200 kg N/ha.

Badane odmiany w sposéb istotny roznily sie silg przyczepno$ci bulw do §t<?~lo-
néw. Najstabsze stolony posiadala Srednio wczesna odmiana Pola, a najmocnlejsze
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pézna odmiana Narew. Sila zwigzania bulw ze stolonami w ciggu okresu wegetacji
ma charakter paraboliczny, co bardzo wyraZnie zaznaczylo sie u $§rednio weczesnej
odmiany Pola. U odmian pdéznych zmniejszenie sie sily zwigzania bulwy ze stolonem
zaleznie od roku zaznacza sie dopiero na poczatku wrze§nia. Podkieltkowanie przy-
spieszajac rozwoj i dojrzewanie ro§lin u $rednio wczesnej odmiany Pola w sposéb
wyrazny zmniejsza sile zwigzania bulwy ze stolonem. U odmian pozostatych taka
prawidlowo$é wystepuje mniej wyraZnie. Wysokie nawozenie azotowe zmniejsza
sile zwigzania bulwy ze stolonem. Wplywa ono na ,,odmltodzenie” calej roSliny,
a jak wynika z danych — w mlodszym wieku sila zwigzania bulwy ze stolonem
jest mniejsza anizeli w okresie pdzniejszym.

A. Beocelickas
DAKTOPHI, BJAMAIOIINE HA CUJY CBAI3BIBAHMA KJIYBHA CO CTOJOHOM

Pe3wwMme

Ienp mocaemoBaHMil 3aKJO4YajJach B YCTAHOBJIEHMM, KaK BJIMAIOT IIpOpallMBaHME
M a30THOe YIOOoOpeHMe Ha OMJIYy CBA3BIBAHMS KJYOHENM CO CTOJIOHAMM HEKOTOPBhIX COP-
TOB KapTtodend. Orta npobirema ABJAETCA OYEeHb BaXKHOM MIPU MEXaHMYECKOoy yOopke
RKaprodenda. Cuna o©BA3bIBaHUA KIyOHEH €O CTOJIOHAMM pellaer O TLATEJIbHOCTU
y6opkru. IloTepu ypozKas, BbI3bIBaeMble BbIOpachIBaHMEM M3 KoMmbaiiHa KJIyOHeil BMme-
cTe ¢ O60TBOI, MOI'yT OBITh 3HAYUTEJNBHBIE.

Cuna cBA3bIBaHMA KJIYOHS CO CTOJIOHAMM U3MEPAJacCh CHELMaJbHBIM IIPUIOOPOM,
CKOHCTPYUPOBAHHBIM B JIHCTUTYTE MeXaHU3aluM CeJILCKONo X03AyicTBa ['JIaBHOI IUIKO-
Jbl CEJbCKOTO XO3AMCTBA.

BerynurenbHble uaMepennsa Obliau nposeneds! B 1973 r. Ha coprax Kpab, Horeus,
Hreica, IIpocHa mpu TpexX YPOBHAX a30THoro ymobopenmsa 80, 120, 160 xr/ra. B 1974-
-75 r.r. Benuch ucciaeqoBanmAa Ha coprax Cosa, Cokous, Hapes, Ilonsa npyu caeayrolInx
ypoBHAX as3ora: 40, 120, 200 xr/ra.

ViccnemoBaHHbIe copTra AEMCTBUTENBHO OTAMYAIOTCA APYT OT APyra CHMJCH CBA3BI-
BaHUA KJIyOHeir co crosoHamy, Cample ciabble CTOJIOHBI MMEJ CpefHepaHHMII COpT
ITona, a caMble cuJIbHble — IIC3aHMI copr HapeB. Ha mnporamxenuyu BereTanMOHHOIO
nepuona cuia CBA3bLIBAHVA KJIyOHE CO CTOJOHAMM M3MeHAeTcs IIo napabojge — 0CO-
OEHHO 4YeTKO Yy cpeaHepaHHero copra Ilosd. ¥ MO3AHMX COPTOB YMEHbIIEeHMe CUIbI
CBA3BIBAHMA KJIYOHA CO CTOJJOHAMM OOHApPy’KMBaeTcA B 3aBMCHMMOCTM OT Ioja B Ha-
yaJjie CeHTAOPA.

TIpopalliMBaHMe MOCAJOYHCIO MaTepyualla YCKOpseT pa3BMUTMe ¥ CO3peBaHme pa-
lcreruit. Y cpenHepanHero copra IIoJis OHO 4YeTKO BJIMAJIO HAa YMEHbIIEHME CHJIbI CBA-
3bpIBAHMA KJIYOHA CO CTOJIOHOM. ¥ OCTaJIbHBIX COPTOB 9Ta 3aKOHOMEPHOCTb HE TaK YK
yerKa: KajkeTcs, YTO BBICOKMII YPOBEHb a30THbIX YXOOpEeHM1 BJIMUAET TAK, KaK PO~
paluBaHMue KJayOHel)l — yYMEHbINAeT CIMJIY CBA3bIBAHMA KUIyOHe1 CcO CTOJIOHaMM, TaK
Kak BJAMAET HA ,,OMOJIOKEHMe”’ PacTeHuit, a ¥y MOJOALIX PacTeHMit Cujaa CBA3bIBAHMA
RJIYOHA CO CTOJIOHOM MeHbllle, yeM y GoJiee 3pesbIX PacCTEeHM.
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