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Abdgract: This paper reviews two-year results of studiesymid and forage
quality of soybean cultivars Krajina and Jelica (-faturity group 00) double cropped
at AIC "Betej" in Betej and Institute of Field and Vegetable Crops irviNgad. With the
average crop density of 421,500 plants/ha and aiting, double cropped soybean
produced over 20 t Haof green forage or over 7 t'haf dry matter suitable for ensiling.
The average stem height was 68.4 cm, the percenfadyy matter at the time of harvest
30.5%. The proportions of stems, leaves and podthentotal biomass were 25.3%,
26.0% and 48.7%, respectively. The average nunfqgods per stem was 23.4. The feed
dehydrated to 90.55% of dry matter had the follgnatverage values of crude proteins,
crude cellulose, crude fats, crude ashes and Némeact: 27.1%, 17.06%, 13.29%,
4.66% and 28.42%, respectively. The average vafuthe feed was very good: the
average NEL and NEM values were 6.80 and 7.03 MDN.
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I ntroduction

Soybean Glycina hispida Max., syn. Soja hispida Moench.) is
considered a major protein crop on the global s&deording to FAO data, the
total soybean acreage in 1998 was around 70 miliectares, with the grain
production of about 160 million tons or somewhabwab?2 t hd. The world's
major soybean producers are the USA, which produbalf of the total global
production, followed by Brazil (20%), Argentina %2 and China (9%). The EU
countries produce about 1.2 million tons. The maoybean producers in
Europe are Italy and France, with the acreages46f0®0 and 100,000 ha,
respectively. The soybean acreage in Serbia isndr@0,000 ha, with the
average grain yield of about 2 thaRegarding the production of soybean meal
for animal feed, the USA covers one third of thebgll production (35 million
tons), followed by Brazil (17 million tons), EU (Z8illion tons) and Argentina
(12 million tons) (Hrusti et al., 1999; Larousse Agricole, 2002).

Regarding the production of soybean biomass fod fiee ruminants,
yields and quality achieved so far have been mo&egtbean biomass is seldom
ensiled alone, mostly because of its bitter tastieen mixed with corn biomass,
however, palatable silage of high quality is obediiGohl, 1982).

Under the agroecological conditions of our counusty early soybean
cultivars (maturity group 00) can be successfulgwn in an irrigated double
cropping system.

The objective of this study was to assess yield quality of forage of
irrigated soybean with intention of optimizing teaploitation of agricultural
land and irrigation systems. Considering the imgraece of roughage

Material and M ethod

Field trials to assess the yield and quality of be@an biomass were
conducted at "Jezero" experiment field of AIC ¢BE, Becej, and Rimski
Sartevi experiment field of Institute of Field and Vegele Crops in Novi Sad
in the course of 1999 and 2000. Research objecte wery early soybean
cultivars (FAO maturity group 00) Jelica and Krajinwhich are suitable for
double cropping.

After spring pea Risum sativum L.) harvest, the fields were tilled and
prepared for planting. Plantings were performechwitodet pneumatic drills,
with the row spacing of 45 cm and in-row spaciranfr3.9 to 4.2 cm, on 19 June
1999 and 21 June 2000. The achieved stand densgies55 viable seedsfior
Jelica and 50 viable seed$fior Krajina.

The cultivars were grown in large-plot trials od ha and 0.50 ha/cultivar.
The plots received conventional cultural practlmetisno mineral fertilizers.

In 1999, 85 | i of water were applied in five turns (20 ron 9 July,
15 | m? on 20 July, 15 | A on 6 August, 20 | fion 13 August and 15 | fon
23 August). In 2000, 230 | fhof water were applied in nine turns (20 ¥m
during primary tillage on 9 June, 17.06. 20f nuring seedbed preparation on
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17 June, 25 | iion 24 June, 30 | fon 1 July, 30 | Mon 7 July, 35| ion 14
July, 20 | f on 22 July, 30 | fAon 28 July and 20 | Hon 4 August).

The experiment was harvested on 27 September 18994 October
2000, at the reproductive stagesdRd R, respectively.

Yield of green forage was assessed for the aret0afi? (10 ni* x 4
replications). Shortly before harvest, samples fioorphological study and
chemical analysis of dry matter in whole plants avaaken from each
replication. After drying at 6%, proportion of dry matter (%) and yield of dry
matter (t hd) were measured.

Dry matter (DM) quality was established on the badithe analyses of
crude proteins (CP), crude fats (CF), crude cedleil¢CC) and crude ash (CA)
conducted by conventional methods.

Based on the results of the chemical analyses qfvicalculated the
proportion of N-free extract (NFE) and the energjue of DM, i.e., the net
energy for lactation — NEL (in MJ/kg of feed) (aoting to the system of
Obraevi¢, 1990; Glamai¢, 2000). Digestibility coefficients for sheep werged
while calculating the energy value of DM (Gohl, 298

The results obtained for stem length, green forgigéd, dry matter
yield, proportion of stems, leaves and pods inltgtald of biomass and the
number of pods per stem were processed by thessalfvariance (ANOVA).
Significance of differences among treatments wasrdéned by the-test.

Soil and weather conditions

Soil conditions — Soybean double cropping for biomass productiash a
ensiling was performed on a chernozem soil withdgagrochemical properties.
According to the results of the soil testing lalbama of AIC "Besej" in Belej, the
soil layer 0-30 cm is highly calcareous, alkalipél (>7.2), with high contents of
humus (>4%), nitrogen (>0.20%)@® and KO (Kastori et al., 1991).

Weather conditions - In the period June-September 1999, the rainfall
was 526.8 | M or 57.0% above the long-term average (226.379).nSoil
moisture reserves were favorable for soybean datrolgping, as the rainfall in
June was 143.5 | fnor 43.8% higher than the long-term average (8Mv).
Furthermore, the rainfalls in July, August and $eiier exceeded the average
figures by 70.8, 20.4 and 69.4%, respectively. Gogtto the situation in 1999,
the period June-September 2000 had 101.8 lofnrain or 45% less than the
long-term average. Similarly, the rainfalls in Judaly, August and September
were lower by 46.1, 47.7, 72.8 and 61.9%, respelgtithan the long term
averages (Graph 1).

The average air temperature in the period JuneeBdmr 1999 was
19.3C or 0,4C above the long-term average (P& In June-September 2000,
the average temperature was’C.higher than the long-term average (Graph 1).
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Graph 1. Climatograms for 1999 and 2000
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Taking into consideration such weather conditidmigiation was performed
in order to provide water needed for the growth @exklopment of double cropped
soybean, thus for the production of soybean roughag

Results and Discussion

The two-year study of soybean yield components sldoivat an average
of 421,500 plants/ha was achieved in double crapgstem length ranged from
63.9 cm in Krajina to 72.3 cm in Jelica or 68.4 om the average. The
differences were significant (Table 1).

Soybeans cut when the average dry matter proporganhed 30.5%
produced the plant weight of 53.71 g with the st leaf percentage of 25.3
and 26.0%, respectively. The average number of pedplant was 23.47 while
the proportion of pods was 48.7%. The examinediveult did not differ
significantly in plant weight and the proportionssbems, leaves and pods, but
the differences in the number of pods were sigaifidTable 1).

The yield of soybean biomass for ensiling was hi22 t ha of green
forage or 7.07 t haof dry matter on the average. The differences betwthe
cultivars were significant (Table 2).

The average proportion of crude proteins was 2@/k@ of dry matter or
27.12%. The proportions of crude cellulose, cruads &nd crude ash were 170.6,
132.9 and 46.6 g/kg of DM. Estimated on the bakitb® results obtained in this
study, the soybean biomass contained a high propoof crude proteins and
low energy value (the average proportion of N-fes¢ract was 284.2 g/kg of
DM or 28.42%).

According to Gohl (1982), soybeans grown in Chiel the DM content
of 26.1% and the contents of crude proteins, crelkilose, crude fats, crude
ash and N-free extract of 12.2, 34.2, 8.2 and 41r2%pectively, when the stem
height reached 80 cm. In other words, the digddjildior sheep was 77% for
crude proteins, 53% for crude cellulose, 83% farderfats and 67% for N-free
extract. MiSkowt (1986) reported that the contents of crude prstegrude
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cellulose, crude fats, crude ash and N-free extracbybeans at the stage of
early flowering were 19.94, 24.40, 4.00, 10.00 and 3%, respectively.

The energy value of dry matter in the studied ealg was very good -
the average NEL and NEM were 6.8 and 7.03 MJ/kDMf respectively. The
cultivar Krajina had a somewhat higher energy vabfiedry matter than the
cultivar Jelica, resulting from somewhat higher teos of crude proteins and

crude fat (Table 2).

Table 1. Number of plants per ha, stem length (phant weight (g), proportions of
stems, leaves and pods per plant (in g and %), aeunftpods per plant, yield of green
forage (GF) and dry matter (t Heand the proportion of DM (%) in soybean cultivars

Ngn?; Plant | Plant Proportion in GF (g and %)| No. of Yield DM
Cultivar ger ha height | weight pods/ (t hal) )

i cm lant

@noooy| ©™ | @ | stems| Leaves Pods P ST o

. 13.58 12.65 26.67
Jelica 421.0 72.3 52.9 57% | 23.9% | 50.4% 26.10 | 22.87| 6.90 30.2

63.9 54.53 Z:IfQ?J/Go 215130/50 5750?,/20 20.85 | 23.57| 7.25 30.8

13.57 14.00 26.14 .
Average| 421.5 68.4 53.71 53 | 26.0% | 48.7% 23.47 | 23.220 7.0 30.5

LSD 0.05 1.55 1.29 3.18 0.81 1.04 6.49 1.10 1.34 | 0.40 -
0.0] 1.91 1.64 4.04 1.03 1.32 8.22 1.40 1.70 | 0.51 -

Krajina | 422.0

Table 2. Chemical composition of dry matter (in gliiyl) and proportion of N-free
extract in soybean cultivars and energy value gbsan feed (MJ/kg DM)

Cultivar | DM In g/kg DM NEE In MJ/kg
(%) CP CcC CF CA NEL | NEM

Jelica 90.2| 264.1 179.p 125(7 44{7 2871.9 6.52 6(68
Krajina | 90.9| 277.7 162.2 1402 485 2804 7.09 7439

Average | 90.5 | 271.2| 170. 1320 46.6 2842 6.80 7.03

Ensiled soybean biomass is a quality feed for ramiis, especially when
mixed with biomass of double cropped corn.

High yields of biomass are obtained by double ciogpearly corn
hybrids and early soybean cultivars in irrigatigv¥hen these crops are harvested
simultaneously (corn at the stage of milk-wax mi&uof grain, soybean
between the reproductive stages R5 and R6) and bHiemass mixed and
ensiled, a feed mixture is prepared which combiadsigh content of crude
proteins (soybean) and a high energy value (cd¥ith the yields of 20 t Haof
corn and 7 t H4 of soybean, an average of 13.5 t'luf ensiled biomass are
obtained, with 11.55% of crude proteins. Such fempuhificantly improves the
quality of nutrition of ruminants.
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Conclusion

Following conclusions were drawn on the basis ofva-year study of
the yield level and biomass quality in double creggoybean cultivars.

At the time of soybean harvest for silage, the agerstand was 421.5
plants n¥, the stem length was 68.4 cm and the contentyofrditter was 30.5%.

The proportions of stems and leaves (calculatedthay) and pods in
the total yield of biomass were 51.3% and 48.7%e @herage number of pods
per stem was 23.5.

The average vyield of green forage was 23.2°} loa 7.07 t hd of dry
matter.

The quality of feed (at 90.5% dry matter) was vgopd. The contents of
CP, CC, CF, CA and NFE were 271.2, 170.6, 132.% 46d 284.2 g/ka DM,
respectively.

The energy value of the feed was very good. Theegabf NEL and
NEM were 6.8 and 7.03 MJ/kg DM, respectively.

When early corn and early soybean are simultangalmlble cropped
in irrigation, average yields of dry matter betwek® and 15 t h& can be
obtained. Such feed mixture combines a high comttatude proteins (soybean)
and a high energy value (corn) and it may signifigaimprove the quality of
nutrition of ruminants.
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PRINOS| HRANLJIVA VREDNOST SORTI SOJE 1Z POSTRNE
SETVE

- originalni nagni rad -
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Rezime

U radu je dat prikaz dvogodisnjih rezultata istradja prinosa i kvaliteta
krme sorti soje Krajina i Jelica (FAO grupe zrefif@) gajenih u PIK "Bé&ej" u
Beceju, i Naknom institutu za ratarstvo i povrtarstvo u Novonal&aPri prosénoj
gustini useva (421.500 biljaka/ha) i sa navodnjgranu postrnoj setvi moze se
ostvariri preko 20 t hhzelene krme, odnosno preko 7 tlsave materije pogodne za
spremanje silaZze. Prasa visina stabljika sorti soje je bila 68,4 cm,dea suve
materije u vreme koSenja 30,5%. U ukupnom prinasmase ostvaren je udeo
stabljika 25,3%, lista 26,0%, a mahuna 48,7% ijt28ahuna/stabljici. U hranivu sa
90,55% suve materije ostvareno je ptose27,1% sirovih proteina, 17,06% sirove
celuloze, 13,29% masnih materija, sirovog pepett, i 28,42% bezazotnih
ekstraktivnin materija (BEM). Energetska vrednosaniva je bila vrlo dobra
(pros€no NEL 6,80 ili NEM 7,03 MJ/kg SM).



