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Abstract

The knowledge of biomass accumulation dynamics in winter wheat, correlated to concrete
edaphic and climatic conditions, race and cultivation technologies, offers the possibility of guiding
the process toward the realization of higher and stable production efficiency per surface unit.

Research and production results were employed at the elaboration of the present work,
mainly original researches developed by author referring to the bioomass accumulation dynamics in
winter wheat cultivated on luvosoils in central area of the Western Plain of Romania. Data from
scientific literature were also used in the present work.The theoretical and practical importance as
compared to other similar works is enhanced by a strict reference to a particular area in western
Romania.

The present work is adding new information to an actual scientific area of interest and offers
technical solutions for efficient technical interventions in correlation with biological capacity of the
plant to put them into value.
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INTRODUCTION

Most of the reserches led in Romania, were centrated on the influence
of crop rotation on yields, namely on biomass accumulation and produced
an hierarchical ordination of crop rotations with regard to wheat from very
beneficial to satisfactory in this order: pea, beans, winter rape, bots, linseed,
soja, red clover, potato, sugar beet, sunflower, corn etc. (Zamfirescu, 1977,
Bilteanu, 1993, Domuta, 2012).

Muntean and others (2011) after long run tests demonstrated the
importance of crop rotation on wheat yields on brown-red soils in Romanian
Plain. On clay-illuvial podzols, the introduction of ameliorative plants such
as red clover represented an element of outmost importance for wheat yield
increase.

Dinca, (1971,1982) made some references on the role of crop rotation
on wheat yield, on organic accumulation in whole plant and grains,
respectively. It is demonstrated that after 10-year monoculture, wheat yield
decreases continously as compared to crop rotations. It fluctuates as a
consequence of changing climatic conditions. Under such circumstances,
fertilization does not induce a significant yield increase. A particularly



important problem is linked to wheat crop increment, which must fit the
rising consumption needs of world population (Gus, Bandici, 2001,
Ardelean, 2009, 2013).

The author presents a synthesis of researches developed in Romania,
emphasizing the positive correlation between plant growth, biomass
accumulation and climatic evolutions within cultivated areas of Romania
(Austin, 1978, Soltner, 1990, Bandici, 1997). The complex influence of crop
rotation is in relation with fertilization. Lazany, 2000, 2003, Domuta and al.,
2007, 2008) remarked that on acid soils, the fertilizers’ effect was greater in
crop rotation as compared to monocultures characterized by a low biomass
accumulation correspondingly, a low yield. Advances in phytomass
accumulation dynamics in winter wheat pedo-climatic conditions of
Western Plain of Romania were made by Zahan P. and Zdhan R. (1989)
during the studies on Transsylvanian wheat race.

The influence of each of studies factors on dry biomass accumulation
in wheat shows that crop rotation and fertilization determines essential
differences in what concerns the accumulation of dry biomass (Salisbury
and Ross, 1995, Bandici, 1997, Bandici and al., 2003).

MATERIAL AND METHODS

The research was set at Agrozootechnical Researches Experimental
Station (A.R.D.S) Oradea (Romania), between 2012-2013, on soils
characterized by temporary excess of humidity as luvosoils are having the
realization of total bioomass as function of forerunner plant, agrofund and
phenophase.

The experimental design was polyfactorial in subdivides stands using
as factors interaction:.Crop rotation, fertilization level and phenophase. As
biological material, the Delia race of wheat was employed.

Experimental results (phytomass accumulation) were analysed by
ANOVA (analysis of variance) and expressed as g of dry weight/10 plants.

RESULTS AND DISCUSSION

There is a positive correlation between the quality of crop rotation
plant and the evolution of values found in grain biomass accumulation.

Thus, as compared to wheat monoculture with an average value of
12.55 g d.w./ 10 plants, corn and pea as wheat crop rotation plants
determined distinct to very significant crop increments between 1.38-5.10 g
d.w./10 plants (table 1). Wheat cultivated after pea registrated highest values
in grain as well as in whole plant, surpassing significantly to distinctly
significant the values obtained after corn (1.46-5.32 g d.w./ 10 plants).

Concerning the obtained fertilization level (see data in table 1), it was
observed a positive correlation between total biomass accumulation in



grains and fertilization level. As compared to unfertilized alternative with
respect to total plant biomass accumulation and grain biomass
accumulation, mineral fertilization and mineral- organic fertilization
determined very significant increments between 5.15-7.29 g d.w./ 10 plants
and 5.08-7.00 g d.w./10 plants respectively, in grain. Highest values were
found in organic-mineral fertilization alternative (25.36 g d.w./10plants and

18.54 g d.w./10 plants).
Table 1
The effect of crop rotation plant and fertilization level on dry biomass accumulation
dynamics in winter wheat cultivated on Iuvosoils, (Oradea, 2012-2013)

Quantity of dry biomass (g. d.w./10 plants)
Investigated factor Total dry biomass, of Grain Straw
which: g %
g |Differen |Significance g Differen [Significance
cet cet
a. Crop rotation
\Wheat monoculture (Mt) | 19.69 - - 12.55 - - 7.14 -
Corn (W-C) 21.07 | +1.38 ok k 14.01 +1.46 ok 7.06 -
Pea (P-W-C) 2329 | +3.60 ok 17.18 +4.36 ok 6.11 -
Pea (P-W-C-C) 2479 | +5.10 ok 17.87 +5.32 ok 6.92 -
LSD5% 0.139 227
LSD 1% 0.115 3.28
LSD 0,1 % 0.292 4.80
b.Fertilisation level
NoPy (Mt) 18.07 - - 11.54 - - 6.53 -
Ni20Pso 2332 | +5.15 ok 16.62 +5.08 wHE 6.60 -
NigoPso + 10 t/ha manure| 25.36 | +7.29 ok 18.54 +7.00 ok 6.82 -
LSD 5% 0.050 0.92
LSD 1% 0.070 1.35
LSD 0.1 % 0.093 2.27

Statistical significations:

- for Total dry bioomass: under 0.050 = insignificant (-); 0.050-0.070 = significant (*); 0.070-0.093 = distinct significant (**); over 0.093 = very
significant (***);
- for Grain: under 0.92 = insignificant (-); 0.92-1.35 = significant (*); 1.35-2.27 = distinct significant (**); over 2.27 = very significant (***).

Dynamics of biomass accumulation are expressed in table 2. Data
analysis reveal an increase in plant biomass accumulation from beginning of
winter to maturity (0.53-46.98 g d.w./10 plants). During the first part of
vegetation period, the differences in accumulation are reduced (including
the first internode phase), there is an important increase in values
immediately after this period (beginning with straw differentiation phase) to
12.04 g d.w./10 plants (straw elongation phase). Biggest differences
between phenophases was found during straw elongation phase to ear
differentiation phase when there was an significant increase to a maximum
of 16.36 g d.w./10 plants. Compared to the beginning of winter phenophase
in wheat (0.53 g d. w./10 plants), the increment of biomass accumulation is
very significant varying between 0.42 and 46.45 g d.w./10 plants.
Concerning the grain, there is a parallel between the phenophase and
biomass accumulation from 12.09 g d.w./10 plants during the early spring to
19.11 g d.w./10 plants at complete ripening, including the interval from 2.94
g d.w./10 plants to 7.02 g d.w./10 plants.



Table 2
The effect of phenophase on dry biomass accumulation dynamics in winter wheat
cultivated on luvosoils, (Oradea, 2012-2013)

Quantity of dry biomass (g. d.w./10 plants)
Investigated factor Total dry biomass, of which: Grain Straw

g Difference + Signiﬁcance g Difference + Signiﬁcance g %
At winter beginning 0.53 - - - - - 0.53 -
At the end of winter 0.95 +0.42 e - - - 0.95 -
The beginning of vegetation 2.56 +2.03 HHE - - - 2.56 -
The formation of first interned | 5.04 +4.51 HHE - - - 5.04 -
Straw elongation 12.04 | +11.51 ke - - - 12.04 -
The formation of spike 28.04 | +27.87 HHE - - - 28.04 -
Beginning of seeds formation | 37.86 | +37.33 HHE - - - 37.86 | 264
Early ripening 42.28 | +41.75 HHE 12.09 - - 30.19 -
Incomplete ripening 4544 | +44091 HHE 15.03 +2.94 HHE 30.41 -
Complete ripening 46.98 | +46.45 HHE 19.11 +7.02 HrE 27.87 -
LSD 5% 0.096 1.03
LSDI1 % 0.124 142
LSD 0.1 % 0.159 1.82

Statistical significations:

- for Total dry biomass: under 0.096= insignificant (-); 0.096-0.124 = significant (*); 0.124- 0.159 = distinct significant (**); over 0.159 = very
significant (***);
- for Grain: under 1.03 = insignificant (-); 1.03-1.42 = significant (*); 1.42-1.82 = distinct significant (**); over 1.82 = very significant (***).

CONCLUSIONS

During the last phenophase, stem contributed substantiall to the total
biomass accumulation being positively correlated to crop rotation plant and
fertilisation level. Stem wheight of total biomass raised proportionally to
agrofund increment due to mineral and organo-mineral fertilization,
regardless to crop rotation plant, being more accentuated in the case of
wheat monoculture and after corn as crop rotation plant respectiely after pea
fertilized with mineral fertilizers.

REFERENCES

Ardelean Ileana, 2009, Agrotehnica. Editura Universitatii din Oradea. p.386

Ardelean Ileana, 2013, Agrotehnica. Editura Universitatii din Oradea. p.417

Austin R.B., 1978, ,,ADAS, Qualerly Review”, 29, 76-87.12

Bandici G. E., 1997, Contributii la stabilirea influentei premergatoarei si a fertilizarii asupra dinamicii acumularii biomasei, la graul de toamna,

cultivat pe soluri cu exces temporar de umiditate, in centrul Campiei de Vest a Romaniei. Doctoral thesis. University of Agriculture Sciences and

Veterinary Medicine Cluj-Napoca, Romania in Romanian, p.250.

5. Bandici G. E., C. Domuta, Ileana Ardelean, 2003, The influence of the forerunner plant, fertilisation level and climatic conditions on the total wet
and dry gluten content of winter wheat seeds cultivated on brown luvic soils in the Western Plain of Romania. Lucrari stiintifice USAMVB., Seria
B, vol. XLV, Bucuresti, p.281-284, p.330.

6. Bandici, G.E., Gus, P.,2001, Dinamica acumularii de biomasa la graul de toamna. University of Oradea Press, 107 p.

7. Bilteanu, G., 1993,: Fitotehnie, Ceres Printing House. Bucharest, pp. 457.

8. Dinca D., 1971, Influenta rotatiei asupra productiei, valorificarii ingrasamintelor si calitatii biologice a recoltelor de grau si porumb pe solul brun
roscat de padure. Probleme agricole, n0.9, p.56-59, p.70.

9. Dinca, D., 1982: Asolamentele agriculturii moderne. Ceres Printing House. Bucharest. 257 pp

10.  Domuta C., 2012, Agrotehnica. Editura Universitatii din Oradea. p.506

11.  Domuta C., Bandici Gh., Ciobanu Gh., N. Csep, Ciobanu Comelia, Samuel Alina, ,Bucurean Elena, Sandor Maria, Borza loana, Bunta Gh., Ileana
Ardelean, Cr. Domuta, 2007, “Asolamentele in Campia Crisurilor”. Editura Universitatii din Oradea, ISBN 978-973-759-350-4, pag. 254.

12.  Domuta C., Bandici Gh., Ciobanu Gh. Ciobanu Cornelia, Samuel Alina, N. Csep, Bucurean Elena, Borza Ioana, Sandor Maria, Bunta Gh., Ileana
Ardelean, Cr. Domuta., 2008, “Asolamentele in sistemele de agricultura”, Editura Universitatii din Oradea. ISBN , pag. 297..

13.  Lazany, J., 2000,: Soil fertility management in Westik’s crop rotation experiment. Role of fertilizers in Sustainable Agriculture. CIEC Conference.
pp.77-80.

14.  Lazany, J., 2003,: Differences in soil carbon content in the treatments of Westik’s crop rotation experiment. Natural resources and sustainable
development. International scientific session and reviewed papers. Oradea-Debrecen, pp. 119-120.

15. Muntean L. S.., G. Cernea, G. Morar, M. Duda, D. Varban, S. Muntean, 2011, Fitotehnie. Academic Pres Printing House, Cluj-Napoca, p.83-135,
p.255.

16.  Salisbury F.B., C.W. Ross, 1995 - Fisiologia vegetale. Seconda edizione italiana condota sulla quarta edizione americana. Editura Zanichelli..

17. Soltner D., 1990, ,,Phytotechnie speciale”, Colection sciences et Techniques Agricoles, Angers.

18.  Zamfirescu, N., 1977,: Bazele biologice ale productiei vegetale. Ceres Printing House, Bucharest, 337 p.

19.  Zahan, P., Zihan, R., 1989,: Cercetari privind influenta plantei premergatoare si a fertilizarii asupra dinamicii de acumulare a masei vegetale la

graul cultivat pe soluri podzolice cu exces temporar de umiditate din Campia de Vest a tarii (I). Probleme de agrofitotehnie teoretica si aplicata nr. 1,

vol. XI: 97-102.

L=

10



