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HypothesisHypothesisyp

Water use efficiency (WUE) of the sugar beet types suscepWater use efficiency (WUE) of the sugar beet types suscep

(tol) and resistant (res) against Heterodera schachtii varies b(tol) and resistant (res) against Heterodera schachtii varies b

free (‐ nem) and nematode‐infested (+ nem) sites:free ( nem) and nematode infested (+ nem) sites:

+ nem: WUE < WUE l+ nem: WUEsus < WUEtol, res
‐ nem: WUE = WUE lnem: WUEsus = WUEtol, res

Material & MethodsMaterial & Methods

Fi ld i t ith 3 b t t (3 li tiField experiments with 3 sugar beet types (3 replications eap g yp ( p

it d d ti l E t i ti (ET)site were recorded continuously. Evapotranspiration (ET) wasy p p ( )

1 C l l ti f th t ti l t i ti ET f f1. Calculation of the potential evapotranspiration ET0 for refp p p 0

2 Calculation of two crop coefficients for sugar beetgg 2. Calculation of two crop coefficients for sugar beet:ggngngnn

3 Calculation of crop evapotranspiration ET :unun 3. Calculation of crop evapotranspiration ETc:huhu chhchch

WUE was calculated using yield data of an intermediate harvescsc WUE was calculated using yield data of an intermediate harversrsrsrsororfofo Results
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Fig 2: Daily crop coefficients for sugar beet from sowing until deviationFig. 2: Daily crop coefficients for sugar beet from sowing until deviation

June 2013; top: without nematodes (‐nem), bottom: with the nemat; p ( ),

nematodes (+ nem) with signifnematodes (+ nem). with signif

DiscussionDiscussion

In general WUE is low compared to other studies (2 5 3 5 gIn general, WUE is low compared to other studies (2.5 ‐ 3.5 g

per L H O (Roth et al (2005)) but we could only calculate Wper L H2O (Roth et al. (2005)), but we could only calculate W

for the period from sowing to the middle of the growing seafor the period from sowing to the middle of the growing sea

At that time the yield is still low and the main portion of yieAt that time the yield is still low, and the main portion of yie

formed in July to Septemberformed in July to September.

As expected without nematodes water use of the suscepAs expected, without nematodes water use of the suscep

type is more efficient compared to the resistant type becaustype is more efficient compared to the resistant type, becaus

the infested site nematodes cause root damages which canthe infested site nematodes cause root damages which can

water uptake and thus reduce biomass production At infewater uptake and thus reduce biomass production. At infe

sites water use of the tolerant sugar beets is expected tosites water use of the tolerant sugar beets is expected to

moremore

f ( )ndlichen Gesellschaft in Rostock (7.‐12.09.2013)ndlichen Gesellschaft in Rostock (7. 12.09.2013)

gar beet types at sites with and withoutgar beet types at sites with and withoutg yp
n – concept and first resultsn – concept and first resultsp
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ptible (sus) tolerantptible (sus), tolerant

between nematode‐between nematode

Fig. 1: Left: Site without nematodes; Right: Site with nematodesFig. 1: Left: Site without nematodes; Right: Site with nematodes

h) t t d i A il 2013 Mi li t d il t t t t hach) started in April 2013. Microclimate and soil water content at each) p

l l t d ith th d l ffi i t h (All t l 1998)s calculated with the dual crop coefficient approach (Allen et al., 1998):p pp ( )

f fference surface grass :g

(P M t ith E ti )(Penman‐Monteith‐Equation) 

basal crop coefficient evaporation coefficientbasal crop coefficient , evaporation coefficient  

 

est in June 2013:est in June 2013:  

i i i i b h d f d h i f des in precipitation patterns between the nematode‐free and the infestedp p p

d diff i h l l d i ffi i K b h id differences in the calculated evaporation coefficients Ke at both sites.p e

l K i i h h f i i i d K Kl, Ke increases with the amount of precipitation, and Kcb + Ke cannot, e p p , cb e

i l (fi 2) Thi l i d i d b h il blmaximum value (fig. 2). This value is determined by the energy available( g ) y gy

i i h il ftranspiration at the soil surface.p

ti f WUE d il ET l f th d f i til th d fation of WUE, daily ETc values from the day of sowing until the day of, y c y g y

h d hthe intermediate harvest in June

d d- nem 2013 are summed up and nem
+ nem

p

li d d i ld+ nem normalized on dry matter yield.y y

A h d f i WUE fAt the nematode‐free site WUE of

h i b ithe resistant sugar beet type isg yp

i ifi l l h WUE fsignificantly lower than WUE ofg y

h l d f h iblthe tolerant and of the susceptiblep

Th i ifitype. There are no significantyp g

diff i WUE f th tha x a x b x differences in WUE of the threea x a x b x
b t t t th i f t dsugar beet types at the infested

sceptible tolerant resistant
g yp

it WUE d WUE
p

site. WUEtol and WUEsus aretol sus

i ifi tl l t th i f t d
l f h d d

significantly lower at the infested
Mean values of WUE with standard

g y

it th t th t d f itat the nematode‐infested (+nem) and site than at the nematode‐free siteat the nematode‐infested (+nem) and

(fi 3)tode‐free site (‐nem), June 2013 (ANOVA (fig. 3).( ), (

ficance level <0 05)

( g )
ficance level <0.05).

g DM more efficient than that of the susceptible type because of ag DM more efficient than that of the susceptible type because of a

WUE better developed rooting system We didn‘t observe this yetWUE better developed rooting system. We didn t observe this yet,

ason probably due to the early harvest time in the mid season beforeason. probably due to the early harvest time in the mid season before

eld is the susceptible type‘s roots are severely damaged After the finaleld is the susceptible type s roots are severely damaged. After the final

harvest in October we will be able to derive whether nematodesharvest in October we will be able to derive whether nematodes

tible significantly affect WUE of different types of sugar beets or nottible significantly affect WUE of different types of sugar beets or not.
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