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Abstract: Three row spacings and three soybean cultivars wramined under
irrigation conditions during a two-year study. Tlobjective was to determine the
influence of row spacing changes on fertile nodenloer of soybean. The analysis of
variance was performed on data following a twoddet split-plot design , with cultivar
and row spacing as main plot and subplot factespectively (Hadzivukovic 1991). The
number of nodes with pods present was significaigendent on maturity group. The
late cultivar was determined to have a signifigagtleater number of nodes with pods
(1.95 to 2.78), as compared to the early and mednaturity cultivars. An increase in
row spacing resulted in an increasing number dilifgmodes (12.05, 12.37, and 13.51).
A positive correlation was established betweerdyjedr plant and fertile node number.
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Introduction

Soybean production is aimed at achieving high aables yields per plant
and per unit area. The ways to attain this inciudgation and soybean planting at
different row spacings. In the present soybeanyatimh, the row spacing used was



34 Acta Agriculturae Serbica, Vol XIII, 25 (2008) 33-39

50 cm, being an optimal row spacing based on relses(Relic 1996; Hrustigt al,
1998; Taticet al., 2002). In order to extend soybean production teapw farms
which do not grow sugar beat and other plants whdaterally require a 50 cm row
spacing, it is necessary to explore the possibilftgoybean production at a row
spacing of 70 cm, the common row spacing for most crops. The practical
advantage of the 70 cm row spacing lies in theofiseseeding device and row crop
cultivators without row space changes. The lateskarch results suggest that
soybean, due to a large number of efficient hatdbg;icould be cultivated also at a 25
cm row spacing. For high and stable yields, soybaara high water requirement. As
its needs cannot be met only by precipitation & ¢bnditions of Serbia, irrigation
water should be applied throughout the criticaiquis:

The objective of this study was to determine tHecefof row spacing and
maturity group on fertile nodes of soybean undigdtion conditions, applying 25,
50 and 70 cm row spacings.

Material and Method

Two-year (2003-2004) examinations were conductedheneffect of row
spacing on soybean yield per plant under irrigatonditions on the production
fields of »Krivaja« PLC, Backa Topola, on carbeneliernozem, after wheat as the
preceding crop.

The research involved three cultivars of diffeneatturity group developed
at the Institute of Field and Vegetable Crops iniNgad, being as follows:

- Proteinka, an early cultivar, 0 maturity group

- Novosadjanka, a medium maturity group, | matugityup and

- Vojvodjanka, a late cultivar, classified intaiaturity group by its growing
period.

The experiment was set up as a two-factor split-plesign in four
replications, with cultivars and three row spacinf30, 50 and 25 cm used as two
main plots and subplots, respectively. The plot Svaslong, its width depending on
the row spacing used. Planting was conducted oih Zbin the first year, and April
21 in the second year. The row spacings of 50 8nthvhad each an equal number
of plants sown per unit area, being 500,000 fotdittka, 425,000 for Novosadjanka
and 375,000 plants for Vojvodjanka. At the 25 crw rgpacing, a 10% higher
number of plants was used - 550,000 for Proteid&y,,500 for Novosadjanka and
412,500 for Vojvodjanka. Throughout the growingsesg all necessary management
practices were used. Irrigation water was applidgua self-propelled centre-pivot
irrigation device with a great working width. Theigation rate was adapted to
meteorological conditions, precipitation amount distfibution and temperature.

Harvest was carried out at full maturity, at gramoisture content under
14%. Mid-row plants were used for analysis (10 glan

Analysis of variance was used to examine statistiata and a two-factor
split-plot design and LSD test were employed tantifie the variation effects and
interactions, respectively.

Temperature and precipitation data were obtainedhbyMeteorological
Station in Backa Topola, and irrigation data werevided by »Krivajak, PLC.
Potential evapotranspiration (ETP) was calculatdgua hydrophytothermic index
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(hi) established by Bosnjak (1983), showing how yrldars of water were uptaken
by plants on ETP per every degree of mid-day teatpes. Irrigation was used
throughout the critical water-need periods for sayb Water balance was used for
analysis of irrigation efficiency.

In 2003, the total requirements in soybean groweason were ETP = 518.1
Im?, real evapotranspiration being ETR = 339.1%IrThe difference between
potentional and real evapotranspiration was inditaty the water deficit sum, m =
179 Im? (Tab.1.). In 2004, the total requirement was ET58.4 Inf. The total real
evapotranspiration ETR = 389.6 frwas lower than potential evapotranspiration, the
total deficit in the growing season amounting ts 8.7 In¥ (Tab. 2).

Table 1. Soybean water balance in irrigation teion2003.

Element Apr May June July August Sepsum
m nmm mom 1 nom o nm

hi 0.11 0.11 0.17 0.18 0.17 0.11

toc 15.5 23.0 20.5 23.2 25.8 25.5 24.4 23.3 23.2 26.6 26.0 25.8 27.9 18.0
ETP(Im? 17.1 25.3 22.6 28.1 43.9 43.4 415 41.9 41.8 52.7 44.2 43.9 52.2 19.8 518.1
PO(m? 47 0 27 334 07 12.0 21.8 0.4 150 289 22 49 83 0.1 1351
P@m? 212 0141 0235470235 0 0 0235 0 O O 15238

A 8.9-253 -58 53-19.7 157 3.8 -41.5-26.8 -23.8 -18.5-39.0 -43.9 -19.7
r®(m? 600 347 29.0 343 146303341 0 O O O O O O
ETR(IM? 17.1 25.3 22.6 28.1 43.9 43.4 415 345 150 28.9 257 49 83 0.1 339.1
m®@ (Im?) - - - - - - - 7.5 26.8 23.8 1855 39.0 43.9 19.7 179.0
Sm? 89 - - - - - - - - - - - - -89

PO- precipitation; - irrigation; - reserves (available water storage)®minus (water deficit); @-
precipitation surplus

Table 2. Soybean water balance in irrigation teion2004.

Element Apr May June July August Sepsum
m_ | nm I T T

hi 0,11 0,11 0,17 0,18 0,17 0,11

teC 15.2 15.7 15.7 19.0 19.1 21.9 22.1 245 22.3 24.0 235 24.1 22.9 19.4 207
ETP(Im? 16.7 17.3 17.3 23.0 32.5 37.2 37.6 44.1 40.1 47.5 40.0 41.0 42.8 21.3 458.4
PU(m? 11.8 48.1 20.5 105 38.8 147 10.3 2.6 0 705 0.3 0.9 449 45 2784
1@ (Im?) 0O 0 0O O 0 O 0164328164 0 0235 0 891

A -4.9 30.8 3.2-125 6.3-22.5-27.3-25.1 -7.3 39.4-39.7 -40.1 25.6-16.8
r®(@m? 551 60.0 60.0 47.5 53.8 31.3 40 0 0 394 0 0 256 87
ETR(Im? 16.7 17.3 17.3 23.0 32.5 37.2 37.6 23.0 32.8 47.5 39.7 0.9 42.8 21.3 389.6
m®@ (Im™?) - - - - - - - 211 73 - 03401 - - 687
s (Im?) - 259 32 - - - - - - - - - - - 291

PO precipitation; ©- irrigation; - reserves (available water storage)®minus (water deficit); @-
precipitation surplus
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The results on water balance for the growing seasdoth years suggest
that 2004 was more favourable for soybean productialer irrigation conditions.

Unfavourable weather conditions induced the foromatf a much greater
number of lateral branches per plant (Dozet andi@arac 2007).

Results and Discussion

The average number of nodes with pods in the taeareh years was 12.64,
the number for 2003 and 2004 being 11.98 and 1&8pectively (Tab. 3.).

Table 3. The fertile node number as dependerth®witltivar and spacing used

. Cultivar (A) LSD

Year ~ >Pacing %B Factor

(cm) (B) . Novosa-  Vojvo- 1% 5%
Proteinka X )
djanka Djanka
25 11.18 11.05 13.03 11.75 A 2.771.83
2003 50 11.78 10.35 13.23 11.79 B 1.30.95
70 11.58 11.68 13.93 1240 A*B 2.261.65
X A 11.51 11.03 1340 1198 B*A 278 191
25 12.85 10.43 13.78 12.35 A 1.941.28
2004 50 11.93 11.45 15.45 12.94 B 1.08.77
70 14.30 13.65 15.88 1461 A*B 1.831.33
X A 13.03 11.84 15.04 13.30 B*A 2.10 1.45
Average 2003 — 2004 12.64

In both years, the cultivar Vojvodjanka was deteedito have the highest
number of nodes with pods, the result being sicamii for 2003, and highly
significant for 2004, as compared with the othep teultivars. No statistically
significant differences were determined betweenRhmeinka and Novosadjanka
cultivars.

An increase in spacing resulted in an increasénénnumber of nodes
with pods. The 2003 results did not show statistdiierences, but the row
spacing of 70 cm used in 2004 induced a signifigamgh number of nodes as
compared to the other spacings showing no diffeagnc

In 2003, the effect of spacing on the number ofesodith pods was not
statistically significant. However, in 2004, theasimg of 70 cm used in the cultivars
Proteinka and Novosadjanka resulted in a significacrease in node number as
compared to the spacings of 50 and 25 cm. Notstatidifferences were determined
between the latter two spacings. The Vojvodjanitiven plants cultivated at the 25
cm spacing had a significantly and very signifiafdwer number of nodes with
pods as compared to the ones grown at 70 and Spatings.

The Vojvodjanka cultivar produced a significantigher node number at all
three spacings, in both research years, as comfuated cultivar Novosadjanka. In
2004, at a row spacing of 25 cm, the cultivar Nadg@nka gave a lower node number
as compared to the cv. Proteinka. Differences leghilee cultivars Vojvodjanka and
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Proteinka grown at the spacing of 70 cm were sigmif in both years of research, as
well as in 2004, at a spacing of 50 cm.

A positive correlation was established between gbgbean yield per
plant and fertile node number per plant in botleaesh years (Fig.1.).

25.00
y =0.1276x2 - 1.6599x + 11.69 .
R? = 0.6349 ~
N 20.00 r ry
kS R *
e 3
5 1500 ol 2 4
s W3 S
5 . 2 ¢
* Q4 . .
2 1000 . s *
o L X ® e
= L3 . *
e *
5.00 -
0.00 T T T T T
6 8 10 12 14 16 18
Fertility nods per plant

Figure 1. Correlation between yield per plant gertlle node number per plant in
soybean

Conclusion

The results obtained suggested the following:

The number of nodes with pods was significantlyahefent on maturity
group. The late cultivar was determined to havgaificantly higher number of
nodes with pods (ranging from 1.95 to 2.78) as amexh to other cultivars.

Increases in spacings induced an increase in theuof nodes with
pods (12.05, 12.37 and 13.51).

A positive correlation was established betweenfénmgle node number

and yield per plant.

References

BoSnjakb. (1983) Evaporacija sa slobodne vodene povrSirne denova zalivhog
rezima i njen odnos prema ETP kukuruza i sAphiv za poljoprivredne nauke,
44,155, 323-344.

Dozet Gordana, Crnobarac J. (2007) Uticajitunednog razmaka na broj &doh
grana kod soje u uslovima navodnjavazjbornik radova Instituta za ratarstvo
i povrtarstvo,Novi Sad, 43, 217-223.

Hadzivukovi¢ S. (1991)Statistki metodi s primenom u poljoprivrednim i bioloSkim
istrazivanjima,Poljoprivredni fakultet, Novi Sad.



38 Acta Agriculturae Serbica, Vol XIII, 25 (2008) 33-39

Hrusti¢ Milica, Vidi¢ M., Jockovi D. (1998) Soja, Institut za ratarstvo i
povrtarstvo, Sojaprotein, Novi Sad —d¢

Reli¢ S. (1996)Variranje komponenata prinosa u zavisnosti od gpowa i gustina sklopa
i njihov uticaj na prinos sojeDoktorska disertacija, Poljoprivredni fakultet, Wo
Sad.

Tati¢ M., BaleSevE-Tubi¢ Svetlana, Crnobarac J.,, Miladino&iJ.,
Petrovi¢ Z. (2002) Uticaj méurednog razmaka na prinos sojphornik
radova Instituta za ratarstvo i povrtarstvdpvi Sad, 36, 125-131.



Acta Agriculturae Serbica, Vol XIII, 25 (2008) 33-39 39

UTICAJ ME PUREDNOG RAZMAKA NA BROJ PLODNIH
NODIJA KOD SOJE U USLOVIMA NAVODNJAVANJA
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Rezime

U dvogodidnjem istraZivanju ispitivana su tridueedna razmaka i tri sorte
soje razkite grupe zrenja u uslovima navodnjavanja. Cilpje da se ustanovi u
kojoj meri promena nadurednog razmaka &g na broj plodnih nodija kod soje.
Podaci su obreni analizom varijanse po metodi dvofaktorijalnplits- plot ogleda,
gde su faktori ispitivanja: sorta (velika parcelapeiuredni razmak (podparcela)
(Hadzivukové 1991). Broj nodija s mahunama bio je &@jao zavisan od grupe
zrenja. Kasana sorta, imala je &mjao vei broj nodija s mahunama (1.95 do 2.78) u
odnosu na ranu i srednjestasnu sortu. &mjem medurednog razmaka setve
dolazilo je do povwanja nodija sa mahunama (12.05, 12.37, 13.51).deler je
pozitivha korelacija izm#u prinosa po biljci i broja plodnih nodija.



