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materials & methods In the maritime climate the crop rotation caused the soilwater buffer to deplete more

Influence of Crop Rotation Design for Biomethane Production on Soill
often between July and October, while under continental conditions permanent

Moisture Regime — Scenario Simulations for Different Sites in Germany Tlhe I.—IbL.JII.\:IE/FOPROQ models were applied to simulate energy crop production systems and were checked upon their grassland and maize resulted in low soil water contents.
plausibility. | | |
A long-term simu.lation study (1970-2906) compares a permanent grassland with monocropped maize and an ;I;T]en (ilfgzreer:;[pg;eec: ;Sir? ftoetgle.rgly:)(/)rcirr(]) Etaelrco ecfugtg)rr;psﬁti\/n;e?r;ttzzs s(c;tx;%ilry;o ?:]a?ﬁg
backg round & objectives énergy crop rotation (v-vheat-g.]ras.s-mélze).. | N N | crop rotation was observed only under continental conditions.
-ia. 1 Boom of biogas plants in P Included are two locations, dlfferlng In climatic conditions: a m.a.rltlme anFI a continental one. . Generally more leachate was found under maritime conditions and in monocropped
german agriculture 5 Impact of energy crop production on water balance was quantified by soil water content and drainage. maize. Grassland and the crop rotation showed similar effects on leachate in both
S location: For calculating the plant available soil water the maximum root depth was used. environments.
é) Q maritime _ The leaching effects were caused by different climate regimes, different duration of
S el cecteat pover (4] : | Time / E}';‘}%‘;‘;‘;‘;é&"mi;go(ggecprg;) canopy and a better WUE of maize. In contrast to maize, grassland as well as crop
o S continental| period of 36 years (1970 — 2006) iormass. sermanent grassland (60 cm) rotation covered the ground nearly all the year.
J o calulated on daily time step oroduction Rotation of maize, grass, wheat (120 cm)
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i '| conclusions & perspective
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 SOI = "
glacial sediment water Cllmate . . .
| | number of oamy sand continental 502 mm  9,2° C - The time course of the observed soil
_ - 1t o soilmoisture 60cm (%): —simulated — measured . . .
nfluenced by the energy policy of Germany the num biogas plants Luvisol — 200 cm deep maritim /76 mm - 8,7" ¢ 55\ moisture content was satisfactorily
ber of biogas plants and its nominal power Is Increa- 1 _ _ _ | . \\/A\\ ,,/Qx\wp reproduced by the model.
sing (Fig. 1). ® 0.6 Fig.3: Design of the long-term simulation study ~J \\\—/\/\L\\,——J \ | | |
e o -6 2 R — The peaks in soil moisture and
1 79 : = precipitation (mm eachate (mm ) )
egional “hot spots are found In northwestern and cesults & discussion " leachate were plausible with the
- - e amount of plant available soll water and leachate _ _
AS SUb_Strat for .fermentatlon energy Crf)p production Fig. 2: Location and number of biogas plants 2006 in Germany ———— . was considerably influenced by the energy crop 10 Some discrepancies, that were ob-
(in particular maize and wheat) became important. _ production system (Fig. 4, Tab. 1) : served with respect to the total am-
Because of this development an aggregation of nutri- 72 m oressnc 1 o Ll il . ount of soil water, will probably be
. . . . B ST S - B - - I - - = A - - -
ents (energy) In the neighbourhood of biogas plants Is g ©° O crop rotation ) | 9 8 8 S R 8 2 ] 8 % & % & dispelled when empiric model para-
d 2 15 TR el Tab. 1. Simulated amount of leachate (mm) and t ilabl
eXpeCte - T d th _ k .I: t I h th f ” _ E 10 N evapotranspiration (mm) :|gd 5: M(I)dEIdV(?“datlon 2007 Comparing measured MELEIS are avallable€.
O avol € IISK O nitrogen leachning tne Tt1oliowing : i and simulated data
o 5
hypotheses are formulated: 5 . l ] I jﬂ Evapotrans-
U r mb m A ey Gm T fue e G oy o e e Drain piration
Jan Feb Mrz Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mrz Apr May Jun Jul Aug Sep Oct Nov Dec
e Ma | I each N mar. grass - - - - cont, grass T TR Soes s G crop rotation - 205 The applied models allowed to quantify the soil moisture and to calculate the am-
aize grown in monoculture causes more leachate. e — ount of leachate under the given conditions.
B o P _ _ _ _ - continenta
B~ 2<. * High productive energy crop rotations lead to increa- . maize 114 568 Not all hypotheses could be confirmed.
V- sed water stress and thus less leaching compared to z e ‘2 nas Some effects of the energy crop production system concerning the soil water bala
maize grown in monoculture and permanent grass- . - Jy ¢r P produ >Y3 J >
- - oy - crop rotation 289 465 nce may slightly change when improved model parameters are used.
land, especially under continental conditions
S T ’- . o - . é .‘;. . * Tl K, - Ve 9 - \-:.', L - = ‘ Tl - . _': . maritim . . . . .
e Regional environmental conditions (continental vs. <k kR B 5 3 8 B 8 s 3 % 8 8 8 5 8 maize 308 454 Future model development will mclqde an thlmlzatlpn o_f model paramgt_ers based
o : : it aelable <o water o on experimental data and the extension to different climatic and soil conditions.
maritime) have to be taken into account when opti- P grass 286 460
mlzmg energy crop rotations. Fig. 4: Simulated soil water content and amount of leachate for the different energy The model V_VIII be a_b_le to calculate the N-leachate of blogas productlon SyStemS Un-=
production Systems’ averaged over 36 years. der the SpeC|a| COﬂdItIOnS Of northern Germany
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