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The  seed  emergence  and  yield  of rainfed  rapeseed  (Brassica  napus  L.) are  commonly  limited  by  soil  water
availability  during  the growing  season.  The  return  of  straw  to the  field helps  maintain  soil  moisture
status,  but  can  cause  long  hypocotyls  of
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Grzesiak et al., 2016). Post-sowing compaction can significantly
ncrease rapeseed seedling emergence (Botta et al., 2013). Roath
1998) reported that soil packing increased seedling emergence by
4%, compared to non-packed treatments with a 13-mm sowing
epth. Post-sowing compaction also benefited tall fescue and rye-
rass with surface or very shallow sowing (Brock, 1973). This might
e due to firmness of the seedbed, more accurate seed placement,
nd improved seed/soil contact resulting in greater seed hydration
ith the packed treatment. The great variability of responses to

oil compaction is also dependent on the variable and the species
tudied (Alameda and Villar, 2009). Gomez et al. (2002a) found
hat the effect of soil compaction on growth of Pinus ponderosa
aplings ranged from negative to positive, depending on the tex-
ure or water content of the soil. Therefore, it is very difficult to
xtrapolate compaction results to other soil conditions.

In the Yangtze Valley, in a rice-rapeseed cropping system, the
ptimal winter rapeseed sowing date often does not coincide with
dequate soil conditions for field preparation and sowing. A delay
n sowing beyond mid-October, however, is associated with con-
inuous decreases in seed yield. Thus, farmers tend to prepare   570.8443Tm
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E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-.00656542 188744 TmT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 120341234 42 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-1.7102 042 188744 TmTaj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 217.395 3242 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-17.563.442 188744 TmT0Tf
.000r9.0Tf
.0002 0 0 -.0002 194.5247 579.03436.7507242 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-2.95793242 188744 TmT( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3254.2958442 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-56.312442 188744 TmT 877j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 127095779442 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-72.659.042 188744 TmTstrawj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2694.248442 188744 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-96.321 242 188744 TmTadde)Tj
ET
/GEMC
/head )Tone <</MCID 1>>BDC.0002 9 0 -.0002 194.5247 579.070482194458.439 5 TmT2Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1.36763 5458.439 5 TmTj
E2970179.0Tf
.0002 9F2 1 Tf
.0002 0 0 -.000285374484458.439 5 TmTMa )TialTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1423.30585458.439 5 TmTj
E2970179.0Tf
.0002 9F2 1 Tf
.0002 0 0 -.000210.4 785458.439 5 TmT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2614.647855458.439 5 TmTj
E2970179.0Tf
.0002 9F2 1 Tf
.0002 0 0 -.000215.286072458.439 5 TmTmetho
Tj
ET
/GEMC
/head )Ttwo <</MCID 2>>BDC.0002 7 0 -.0002 194.5247 579.070482194437.56485 TmT2T1.
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 92.6.788.5437.56485 TmTj
E2970179.0Tf
.0002 7 0 -.0002 194.5247 579.091676194437.56485 TmTFiTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201.034m
2 6437.56485 TmTj
E2970179.0Tf
.0002 7 0 -.0002 194.5247 579.014.2080.5437.56485 TmTsitjTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1427.18002437.56485 TmTj
E2970179.0Tf
.0002 7 0 -.0002 194.5247 579.0103418772437.56485 TmTa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 145.299912437.56485 TmTj
E2970179.0Tf
.0002 7 0 -.0002 194.5247 579.0145.075 6437.56485 TmTexperim )T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 109.291322437.56485 TmTj
E2970179.0Tf
.0002 7 0 -.0002 194.5247 579.0194.98002437.56485 TmTdesignj
ET
/GEMC
/docum )Tdiv <</MCID 3>>BDC.0002 /F2 1 Tf
.0002 0 0 -.000285394712416.6433208 TSplitET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201.0Tf
512416.6433208 Tj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.01 34m9565416.6433208 TplotET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201.24.32565416.6433208 Twing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-2002 T25416.6433208 Texperim )TTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 147
BT
155416.6433208 Twing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-2 121215416.6433208 Twe)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3203.44295416.6433208 Twing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000203438355416.6433208 Tperform)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2849.92525416.6433208 Twing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000255986.95416.6433208 Tus )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 127.954712416.6433208 Tj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0284 48785416.6433208 T )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1694.96032416.6433208 Tj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0302 31095416.6433208 Tswede 81.329395 3268 610.4169  Tm
.000r9.0Tf
.0002 0 0 -.0002 194.5247 579.0344 T82912406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00097BT
855406248959
(sohybriTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1422.45462406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000128.9042406248959
(soHuayouzaj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1567.02295406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00017.897T25406248959
(so62
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12683316772406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000189 5102406248959
(so)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1597.02442406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000203.47384406248959
(so )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 167.394632406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000222.302 0406248959
(soEzhouj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 284.392 64406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000252.363 5406248959
(soExperim )T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 130 176784406248959
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00012.8-1764406248959
(soSta-.0002 10661 162.7208 Tm
(  )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 18341236 302.7-179
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0009236414 302.7-179
(so)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1702 1000102.7-179
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.0Tf61870102.7-179
(soHuazho)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1142.45480102.7-179
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.4.39708 102.7-179
(soAgricul )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 126834m708 102.7-179
(soate)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002 9.2891 1302.7-179
(soUniversit2 81.
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1232.108.9102.7-179
(soate)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00022357667.9102.7-179
(sodur )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1262 33300102.7-179
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000265745095102.7-179
(so2013–2014j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1307.598.9102.7-179
(soate)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000231.71.7 5102.7-179
(so)Tj
ET
g0347735168 610.4169 2014–2015Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1918392 6 38002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-28 6493 38002 15
(soTwTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2037.7908 38002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-4.8-256 38002 15
(som
( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 116737448438002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-72 1796 38002 15
(sodep)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.2404238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000-002 751538002 15
(so(2j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1206.5412238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002083975 538002 15
(soa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12238-257238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00022002605538002 15
(so3 81.
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 123074582238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000231.7866 38002 15
(s.970115
c
(cm)j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 284639586 38002 15
(s05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000248 3333 38002 15
(sowe)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 326.11641238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002709598 538002 15
(sosetj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1281.7444238002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00028224832238002 15
(soaTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 129.21768438002 15
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000694.6115538002 15
(soprimar2 81.32737022168 610.4169 plots,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 294.686.4374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00097BT15 5374.801 2
(soa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.74656 374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000113.98.9374.801 2
(so( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 313.771155374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000134.240 5374.801 2
(soTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 18242.38.9174.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000144.86749374.801 2
(so( )Toutj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 217.23593 374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000177.88870174.801 2
(som
Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12691.258.9174.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000193.78300174.801 2
(so85 Tm
( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1238.0603 374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00044.56836 374.801 2
(soaTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1249248322374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000454.710.4174.801 2
(somubplotsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 128224.722374.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000486.646.4374.801 2
(soom
Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1230 10.9174.801 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00008.26093 374.801 2
(so85 -.0002 100825168 610.4169 pm
( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1802.3454 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.01 5.4019 365733944 TmTappli)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1633.8636 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0136.92 15365733944 TmT( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3154.6427 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0157.6993 365733944 TmTaj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1161.9849 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0165.05155365733944 TmTcylindric)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12 5.10751365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.020831636 365733944 TmThollow.000r9.0Tf
.0002 0 0 -.0002 194.5247 579.03436.766281365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0237.7193 365733944 TmTir)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1253.3239 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-56.3804 365733944 TmTrollerj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 127756833 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-8.8-458 365733944 TmT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 128737054 365733944 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0-90.762 365733944 TmTdiameterj
ET32732192168 610.4169 35j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 183.41749353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000284.7458 353.8786m
(t.970115
c
(cm,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 29873349353.8786m
(t05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000702 6028 353.8786m
(t(leng)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 312575736 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002427.38.3 353.8786m
(th190
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 18244.7155 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000244 1044 353.8786m
(t.970115
c
(cm,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2156.63221353.8786m
(t05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000758 31095353.8786m
(tha)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 147Tf
507 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000247.241949353.8786m
(thweightj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1201.9802 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002204.2595353.8786m
(th702j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1678.0203 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002219.9487 353.8786m
(thkg)..000r9.0Tf
.0002 0 0 -.0002 194.5247 579.03436.7055 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002-2.93237 353.8786m
(thT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1650932649353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002252.5952 353.8786m
(t(leng)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 32775062 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002279.3807 353.8786m
(th)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1286.79049353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00022834m5919353.8786m
(thplotsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1307.987 353.8786m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000212.8-558 353.8786m
(t(waTj
ET2 106655168 610.4169 40j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 183.40155343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000284.72995343.4178m
(thmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 292 Tf265343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000292243365343.4178m
(tha)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 140838.335343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002112 10435343.4178m
(th )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1822.57684343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002124.29774343.4178m
(thwid)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3146.94755343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002 402 6855343.4178m
(thwaTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1763.7794343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002 6.395995343.4178m
(th2
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12670.29774343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002471.0265343.4178m
(t.970115
c
(m,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 21818-4545343.4178m
(t05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000782.96645343.4178m
(t(eacTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3202 61122343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002202.33212343.4178m
(thcontain )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 125.292565343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002244.64265343.4178m
(th )reTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3264.8636 343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002266289155343.4178m
(threplic)tjTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 130 16814 343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00023 5.40235343.4178m
(th)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1610.86194343.4178m
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002314f58094343.4178m
(thsixj
ET2200208268 610.4169  ows.j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 294.6
855332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00096.46755332.9579
(soT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1112 471 1632.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000112.259 1632.9579
(sopreviouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1745.33335332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000147.82235332.9579
(socropj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1762244545332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00016.393455332.9579
(sofTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1827.948915332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000178.57815332.9579
(so )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1891.09865332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000192 83965332.9579
(soareaj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1203418535332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000212 97435332.9579
(sowaTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1226.08484332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000227.87384332.9579
(so 877,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1444.0203 332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000245.8093 332.9579
(soa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12604m59 332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000261.8484332.9579
(so 877j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1276.0579 332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000277.8469 332.9579
(sostrawj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2699.44465332.9579
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0003018-3365332.9579
(somulcTj
ET32935335168 610.4169 waTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 33245322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00091 47155322.496 2
(soappli)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1619.93915322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.47.3 322.496 2
(soatET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201.29.86615322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000432.4052 322.496 2
(so7502j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1151.56435322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000452 8927 322.496 2
(sokgj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1161.9845322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000463.32245322.496 2
(sohaj
ET/F6/F2 1 .3977602 0 .397760172.639 30.4 8944 TmT�j
ET/F
/F2 1 948 0 169 1j
ETTf
.0002 0 0 -.000783.9372 322.496 2
(soo 877j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12018-155 322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000203.7545 322.496 2
(sostrawj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 260.4 5235322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000227.89145322.496 2
(sofromj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 28463928.9122.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000248 3679 322.496 2
(so )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1661.44042322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000263.9796 322.496 2
(sopreviouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.05362322.496 2
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000299.5927 322.496 2
(soseas)Tj
ET32933272168 610.4169 waTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 33245312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000904 8185312.03559
(somanuallyET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201.26.15760312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000427.6072312.03559
(socrush)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1650 -63 5312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000459 Tf285312.03559
(sointTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2074.72 6 312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000476.16 5312.03559
(so5-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.016 5312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000197746585312.03559
(sopieceTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12218-952 312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000222.74 6 312.03559
(soa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1236.99435312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000238.44372312.03559
(sot)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 165099162 312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000252.3656 312.03559
(sofiTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201269.30915312.03559
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000270.75855312.03559
(s.970115
c
(waTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 128598695312.03559
(s05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000287 618 5312.03559
(souniforml2 81.32.94875168 610.4169 mulcTed)..000r9.0Tf
.0002 0 0 -.0002 194.5247 579.034112.25565301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000113.9585301857472
(soT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1120 -6065301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0001 106675301857472
(soaveragTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1159 362 301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000161.06.3 301857472
(soatmosphe 87j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1208.72695301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000212 4332 301857472
(sotempera )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 12258.40265301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000260410895301857472
(soa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.35875301857472
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000276.06.4301857472
(soprecipita( )Tj
ET-0.4 752168 610.4169 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6293029.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000283.4015529.71.39 
(tht)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1959874029.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00029779463229.71.39 
(thtwTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2010.8574029.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002114.9297029.71.39 
(thgr
( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1146.641029.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 7432029.71.39 
(thseas)TTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 17784185029.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000218.8-572029.71.39 
(thwe)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3199.48.929.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000220185603 29.71.39 
(thsimilarj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 122930.33529.71.39 
(theed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000223041555029.71.39 
(th(j
ET
/GS2 gs
BT
/Ff
.0002 0 0 -.00022338-23.929.71.39 
(t0 .51 12 75 rgsoTablej
ET/F1 Tf
7.9701 0 0 7.9701 1253.7776029.71.39 
(theed)TBT
/F2 1 Tf
.0002 0 0 -.0002559849.929.71.39 
(th1ed)Tj
ET
/GS1 gs
BTf
.0002 0 0 -.00026046475529.71.39 
(t0 gso)..000-2189408268 610.4169 T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1934779.928.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.0Tf3551928.865319
(soaveragTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 113380501928.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.36.6254928.865319
(soatmosphe 87j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 118 .284928.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.87 8593 28.865319
(sotempera )TjTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1239.5266928.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000243 1009928.865319
(soinj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 165096093 28.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00025224846928.865319
(so )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6572028.865319
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000270.230.428.865319
(socorTjTpond )Tj
ET-24.643 568 610.4169 mon)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 103875270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.01 4932355270.19244 TmT)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.778300270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0113.06780270.19244 TmTdiffe)Tntj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1146.22960270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0147.51435270.19244 TmTyearsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1167380500270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0161008980270.19244 TmTwe)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 3189332060270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0181060535270.19244 TmT85 Tmrable,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1236.47490270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0237.75975270.19244 TmT( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 325594762 270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.025.946090270.19244 TmTdiffe)TnceTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1298 85675270.19244 TmTj
E2970179.0Tf
.0002 0 0 -.0002 194.5247 579.0300.14145270.19244 TmT( )TiTj
ET3293396068 610.4169 1j
ET/F6/F2 1 .3977602 0 .39776079.94800262.62472
(so�ed)TBT
/F2 1 Tf
.0002 0 0 -.00083.4355259 7316m
(t(C.j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 290 36865259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 14265259 7316m
(t(C5 Tmr)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1632.45695259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002135.23095259 7316m
(t(tTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 204 102525259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002145.79925259 7316m
(t(2013–2014,j
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 2190 88395259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 65785259 7316m
(t(t)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1606.13045259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002208.90435259 7316m
(t(gr
( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1242 61565259 7316m
(t(eed)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002243 3836 259 7316m
(t(seas)Tj
ETGS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 201269.16355259 7316m
(t(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.93745259 7316m
(t(inj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1679.44485259 7316m
(t(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000282.21885259 7316m
(t(2014–2015 81.32.91473068 610.4169 hadj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 0716m249227089
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0009040921m249227089
(somorTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1112 23155249227089
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000112.25595249227089
(soprecipita( )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1161.55225249227089
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000163.57275249227089
(sodur )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1188 88435249227089
(sowing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000190490485249227089
(s.970115
c
(Mayj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1607.48075249227089
(s05
c
(wing)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000208605
c
r0 0e42h7089
(s.970115
c
(Mayj
ET
/GS2 gs
BT
/F1 1 Tf
BT
/.0004b 32277mTj42h7089
(s.97October–December.gs
BT
/F2 1 Tf
.0002 0 0 -.0002266289155343.411.3169e42h7089
(s.970115
c
(Mayj
ET
/GS2 gs
BT
/F1 1 Tf
BT
/.0004b4178m56Tj42h7089
(s.97Seeds0Tf
.000837F2 1 Tf
.0002 0179.0Tf
.0002 0 0 -.0002 194.5247 579.016100899865392273008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6957319.713008 )Tj
Esows
BT
/F2 1 Tf
.0002 0 0 -.000112.25595249227081035541273008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.611102972273008 )Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.47.03506m
(3008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.61255349 733008 )Tj
ETS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 14265259 7396mT853008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.616955239 
3008 )Tj
Erat
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0001 106675301 7389
(53008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.615349249 
3008 )Tj
E70179.0Tf
.0002 0 0 -.0002 194.5247 579.01 49320002941273008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.612252572273008 )Tj
E
r0 S1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 7432029.623255273008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.618352733973008 )Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000452 89716m59 733008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.619 1  2
(33008 )Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0453437352591.70325322.496 2
(sohaj
ET/F6/F2 1 .3977602 0 .397760172.649224168 63008 )Tj
E7j
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.9319 7496 33008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6312.7153973008 )Tj
E120002 0 0 -.0002 194.5247 579.0181060535270.192 1 T0.193008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6336m
(5273008 )Tj
EOctober/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002244.64265343127
(53008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.64692890.193008 )Tj
E70179.0Tf
.0002 0 0 -.0002 194.5247 579.0237.759784.49
(53008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6807 968 613008 )Tj
Ej
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 657 332.9 733008 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.63021937
(53008 )Tj
E2BFQ-0Tf
.0006302F2 1 Tf
.00026T
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 65700610.190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 629300.8650002468 )Tj
typ0 -.00026046475529.71.39 
(t0 gso)..000-21894089561190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 63875241190002468 )Tj
rapese/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 14265259 006982190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 63095270.190002468 )Tj
combin/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 1426525981.034.190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6185.4198650002468 )Tj
drill1 948 0 169 1j
ETTf
.0002 0 0 -.000783.9372 322.19 6190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6205343.5190002468 )Tj
Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.931952709190002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 621 5319 730002468 )Tj
bo179.0Tf
.0002 0 0 -.0002 194.5247 579.0237.75976950312.90002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 623332301890002468 )Tj
j
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002208.904352572.172.90002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 627534629190002468 )Tj
j
ET
/G.gs
BT
/F2 1 Tf
.0002 0 0 -.0002266289155343.417 9668 60002468 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6 T0.3.49660002468 )Tj
0 0 -.0S1 g804 1 Tf
.0002 0 combin/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 142652593552734621 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.0115.429 731 5888-cmj
Efertilizer/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002244.642664103ET
/21 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.0152191
/21 5888-cmj
E70179.0Tf
.0002 0 0 -.0002 194.5247 579.01 49323 537.8651 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.012251221651 5888-cmj
Enitroges
BT
/F2 1 Tf
.0002 0 0 -.000112.25595249227089573941271 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.014082418651 5888-cmj
E(N),
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.931955197011 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.011 51632.11 5888-cmj
EphET
/orus,/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002244.642653436001271 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.02270.75
/21 5888-cmj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000208605
825120.191 5888-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.0282277m8.11 5888-cmj
Epotassium1 gs
BT
5932F2 1 Tf
.0002(15%–15%–15%)GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.0Tf3551928.86859 79
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.616951861199
(s277)Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.4742..71.39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.614 30.41199
(s277)Tj
E9
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000432.4052 8.0351.39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.613 56041559
(s277)Tj
Ekg/hm1 gsT
/F2 1 Tf
.0002 0 875245772695329 7Tj
E23977602 0 .397760172.639 g8021.39
(s277)Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000208605
8750521.39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.620534122.39
(s277)Tj
E7.5
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.9317 9496 39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6218.0807559
(s277)Tj
Ekg/hm1 gsT
/F2 1 Tf
.0002 015650(sot2695329 7Tj
E23977602 0 .397760172.628.948.8659
(s277)Tj
E70179.0Tf
.0002 0 0 -.0002 194.5247 579.01 4937527939  39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.6257.27  39
(s277)Tj
Eborax
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.93745068 39
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1666.628022.41.39
(s277)Tj
)Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000270.75855312.03559575389 79
(s277)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1607.480752496.8987559
(s277)Tj
E)Tj
ET
/GS1-8530892F2 1 Tf
.00020 0 -.000299.5927 322.496 2
(soseas)Tj
ET329332108 51. 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6222730.1 5319669 )Tj
bas
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0001 1066753002188-9. 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6117 8058. 5319669 )Tj
fertilizer7 618 5312.03559
(souniforml2 81.32.94875168 6417397. 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 614573198. 5319669 )Tj
UreTS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 14265259225659 7 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6127052417 5319669 )Tj
aGS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 7432029.5759722 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6174523T
/ 5319669 )Tj
j
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 6519 1912 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 611552298. 5319669 )Tj
N1 948 0 169 1j
ETTf
.0002 0 0 -.000783.9372 322.0.462 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6205385262 5319669 )Tj
sour2 1 948 0 169 1j
ETTf
.0002 0 0 -.000783.9372 3309
(so 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 62340.798. 5319669 )Tj
 gs
BT
/F2 1 Tf
.0002 0 0 -.000270.75855312.0355493087 7 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 629.790717 5319669 )Tj
aTj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.00091 471553
8253
(so 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6286.034
/ 5319669 )Tj
Tj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.423952821. 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 62.496089
 5319669 )Tj
0 S1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 74320239
(19722 5319669 )Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 188 6 T0.197
/ 5319669 )Tj
Tnd -.0S1 g2732F2 1 Tf
.00026ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000432.405293029.7186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.087572997186.50iouTj
Ekg/hm1 gsT
/F2 1 Tf
.0002 0 9224518639 g39245322.23977602 0 .397760172.631 532317186.50iouTj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.47.312.17186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0125548(so 86.50iouTj
Ese/GlET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000163.572752695316.7186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0134309127186.50iouTj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002086059.71.411186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0182511(so 86.50iouTj
Ebolt
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002208.904352592218861186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.021739633o 86.50iouTj
Estages,/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002244.642653875381186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0242. Tfso 86.50iouTj
EET
/ectively.
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.42302249.7186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0034.22427186.50iouTj
E0 0 -.00026046475529.71.39 
(t0 gso)..000-2189308.0(soa186.50iouTj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1297.0(s05
0161186.50iouTj
Esoil -.0S1 g884 1 Tf
.0002 0 moisGS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000212 4332 30185108.039  2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.77832.0333o  6 045T)Tj
Econt0Tf
.0002 0 0 -.0002 194.5247 579.0113.06780270.10.549  2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.778565624271 6 045T)Tj
Ewhes
BT
/F2 1 Tf
.0002 0 0 -.000112.25595249227086565253 2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.77868.0366 2 6 045T)Tj
EsET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002114.92970299227308 2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.778244 18 6176 045T)Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000271.9317 3176 2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.7759223918 2 6 045T)Tj
Ej
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 6572108.4962 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.775.319389 2 6 045T)Tj
Ejj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002977942333849  2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.77242.92417  6 045T)Tj
Ej
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002208.904352574.3164 2 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.77277.7097.  6 045T)Tj
Es
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 74320239
(189.71 6 045T)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 141.773m249508 2 6 045T)Tj
E gs
BT
-065305 1 Tf
.0002 0 23529 -.00026046475529.71.39 
(t0 gso)..000-2189431949.7165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.387406627165658oa)Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000208605915521539165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3115.24079165658oa)Tj
E23572%,ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002135.2309546139165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.314654869165658oa)Tj
EET
/ectively gs
BT
/F2 1 Tf
.0002 0 0 -.0002145.79925259 734.31489165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.31.4963957165658oa)Tj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000208605232.8892F165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3274029.71165658oa)Tj
Eoj
Er9.0Tf
.0002 0 0 -.0002 194.5247 579.0237.75976954836F165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3238750839165658oa)Tj
Emanagem0Tf
.0002 0 0 -.0002 194.5247 579.0113.0678027024922125F165658oa)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3291083757165658oa)Tj
EfollowT
/GS1-853354 1 Tf
.0002 0 j
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 6586.0344 255652ilarj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1229300270666 255652ilarj
Eusualgs
BT
/F2 1 Tf
.0002 0 0 -.000212 4332 30185108.8008 255652ilarj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1229301m2487317155652ilarj
Erout
/e.
ET
/GSEMC
/hea1 gsjj
 <</MCID 4>>BDC1 1 Tf77.9701 0 0 7.9701 1229307868517110652216Tj
E2.2.T
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 6586.7805110652216Tj
ET
/GS2 gs
BT
/F1 1 Tf77.9701 0 0 7.9701 1229309107617110652216Tj
EM
ETS1 m0Tf
.0002 0 0 -.0002 194.5247 579.0113.06780270.110830.1 0652216Tj
ET
/GS2 gs
BT
/F1 1 Tf77.9701 0 0 7.9701 12293014 30075110652216Tj
E70179.0Tf
.0002 0 0 -.0002 194.5247 579.01 49323248092F10652216Tj
ET
/GS2 gs
BT
/F1 1 Tf77.9701 0 0 7.9701 12293015218815110652216Tj
Esoil -.0/F2 1 Tf
.0002 0 0 -.000112.255952492270865631417 0652216Tj
ET
/GS2 gs
BT
/F1 1 Tf77.9701 0 0 7.9701 122930165338.47 0652216Tj
EcharacterisGics
ET
/GSEMC
/docum0Tfdiv <</MCID 5>>BDC1 1 Tff
7.9701 0 0 7.9701 188 622277717 08.099-cmj
ESoil -.0/F2 1 Tf
.0002 0 0 -.000112.2559524922709 g80377 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10382.2389 208.099)Tsj
E gs
BT
/F2 1 Tf
.0002 0 0 -.000270.75855312.03531 534917 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10319.7847 08.099)Tsj
Ecollect/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 1426525993 259 7 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10356.560 7 08.099)Tsj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.4763 )Ti7 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10367 38297 08.099)Tsj
E7ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002086059.1(18067 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 103786316m
 08.099)Tsj
E
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002086059.71548i7 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 1038352836F108.099)Tsj
Epost-sET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002114.9297026000250.1 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 103309790 7 08.099)Tsj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.42387172. 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 1039 731297 08.099)Tsj
Ejj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002977942595524 7 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10257.9597 08.099)Tsj
Edepths9.0Tf
.0002 0 0 -.0002 194.5247 579.0237.759784.0192. 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10386.45T77 08.099)Tsj
E(0–10 -.00026046475529.71.39 
(t0 gso)..000-2189308.682.1 08.099)Tsj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10 T0.197 7 08.099)Tsj
ETnd -.0S1 g273 1 Tf
.0002 0 10–20 -.00026046475529.71.39 
(t0 gso)..000-2189.497799.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.389.10749.49838a)Tj
)Tj
ET
/GS1cm)GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.0Tf355192818687349.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1607.48075231 549799.49838a)Tj
Ej
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002135.2325.29229.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3125527479.49838a)Tj
Em
ETS1 
BT
/F2 1 Tf
.0002 0 0 -.000112.25595249227089
(7429.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3165.42959.49838a)Tj
Ej
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002193 65174989319.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3181.568 6.49838a)Tj
Esoil -.0/F2 1 Tf
.0002 0 0 -.000112.255952492270843193679.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.31900610.1.49838a)Tj
EcharacterisGics.ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002977942595788 6.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10253323029.49838a)Tj
EI/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002243 3836 257.0F2 1.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 180 10273572581.49838a)Tj
Eeach
.0002 0 0 -.0002 194.5247 579.0113.06780270249237479.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3292.0F929.49838a)Tj
Eplot, -.00026046475529.71.39 
(t0 gso)..000-2189309521589.49838a)Tj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3(s0589439.49838a)Tj
Ej
ET
/GS1 EMC
/docum0Tfdiv <</MCID 6>>BDC1 1  0 0 7.9701 1274.3(5652818 777.7868 )Tj
joil -.0/F2 1 Tf
.0002 0 0 -.000112.255952492270356.67.47777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3(69536917777.7868 )Tj
jampleGS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002148 743202391053857777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3(95492227777.7868 )Tj
 0179.0Tf
.0002 0 0 -.0002 194.5247 579.0161008941432327777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3418355477777.7868 )Tj
collect/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 1426525452149597777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3456.18861777.7868 )Tj
us
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.0002114.929702476.86997777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.3483556261777.7868 )Tj
TS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000293 1426525484.85837777.7868 )Tj
T
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1274.34871551 777.7868 
8-cmj
EdiametEr9.0Tf
.0002 0 0 -.0002 194.5247 579.0237.759392.696797653328-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.03957382897653328-cmj
E9 -.00026046475529.71.39 
(t0 gso)..000-218940 7480517653328-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1896.0401.808917653328-cmj
)Tj
ET
/GS1cm)GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000.0Tf3551924165520917653328-cmj
ET
/GS2 gs
BT
/F1 1 Tf
7.9701 0 0 7.9701 1607.480752419.50i917653328-cmj
ETj
ET
/GS1 gs
BT
/F2 1 Tf
.0002 0 0 -.000422.4426.894817653328-cmj
ET
/GS2 gs
BT
/F1 1 Tf
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Table  1
Air temperature and precipitation during the 2013–2104 and 2014–2015 rapeseed growing seasons.

Year Item Oct. Nov. Dec. Jan. Feb. Mar. Apr. May  Sowing-harvest

2013–2014 Air temperature (◦C) 19.0 12.5 6.3 6.4 6.3 12.8 17.5 21.9 12.8
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Precipitation (mm) 10.6 2.7 3.1 

2014–2015 Air temperature (◦C) 19.5 12.8 5.6 

Precipitation (mm) 57.0 13.8 61.0 

.3.4. Weed infestation
The weed number and biomass was determined from an area

f 1 m2 at maturity as reported by Gronle et al., 2015. Weeds were
ut 1 cm above the soil surface and dried in an oven for 30 min  at
05 ◦C, and then dried again at 80 ◦C until constant weight. Each
nalysis was performed in three replicates.

.4. Statistical analysis

Analysis of variance (ANOVA) was performed using SPSS Statis-
ics 20 software (SPSS Inc., Chicago, IL, USA). Sowing depth and soil
ompaction were fixed factors, while year and block were random
actors. Significant differences in means between the treatments
ere compared by the protected least significant difference (LSD)
rocedure at P < 0.05. Figures were prepared using the Origin 9.0
oftware program (OriginLab Corp.).

. Results

.1. Physical soil conditions

No significant effects of sowing depth on BD, TP and water con-
ent were observed under both compacted and non-compacted soil.
oil compaction substantially increased BD and water content in
–10 and 10–20 cm soil layers in both shallow and deep sowing,
ut TP decreased with a greater effect on the 0–10 cm soil layer
Table 2).

.2. Seedling emergency rate, seedling density, and rhizome
iameter

The seedling emergence rate of the two seasons was in the range
f 35.72%–42.01%. For shallow sowing, soil compaction substan-
ially elevated the rate of emergence by 15.57% and 17.08% for
013–2014 and 2014–2015, respectively; however, there was no
ignificant difference between compacted and non-compacted soil
or deep sowing. The seedling density of the two seasons ranged
rom 39.55 × 104 to 46.44 × 104 plants ha−1, and the response to
owing depth and soil compaction was consistent with seedling
mergence rate. With or without soil compaction, deeper sowing
esulted in thinner stems. Soil compaction enhanced the rhizome
iameter for both shallow and deep sowing, and the thickest stems
mong treatments were for shallow sowing with soil compaction.
he ANOVA showed sowing depth had no great effect on seedling
mergence rate and seedling density, but was extremely signifi-
ant for rhizome diameter, and that the interaction of sowing depth
nd soil compaction had a significant effect on all three measures
Table 3).

.3. Dry weight and root/shoot ratio at seedling stage

Without soil compaction, the overall dry weight and dry weight
or different portions were substantially elevated with increased

owing depth, but were significantly reduced for increased sow-
ng depth with soil compaction. Sowing depth had no effect on
oot/shoot ratio for both soil compaction treatments. With shal-
ow sowing, the dry weight of root, aboveground tissue, whole
4.6 93.0 63.5 103.5 194.2 61.9
.6 7.5 11.9 16.8 23.0 13.0
1.2 94.1 65.1 124.5 106.9 68.0

plant, and root/shoot ratio were significantly higher for com-
pacted than non-compacted soil, and the greatest increase was
for root dry weight by 22.53% and 23.61% in 2013–2014 and
2014–2015, respectively. With deep sowing, no significant change
in root dry weight was observed for compacted compared to non-
compacted soil, but dry weight of aboveground tissue was reduced
and root/shoot ratio increased by soil compaction with increases of
5.56% and 5.52% in 2013–2014 and 2014–2015, respectively. There
were significant interactions between sowing depth and soil com-
paction on biomass of the root, shoot and the whole plant (Table 4).

3.4. Yield and yield components at maturity

With no soil compaction, yield was  significantly improved with
increased sowing depth, with increases of 8.04% and 6.21% com-
pared to shallow sowing for the two seasons, respectively. The
effect of sowing depth on yield was not significant for compacted
soil. For the same sowing depth, yield was significantly increased
by soil compaction, with the greatest improvement for shallow
sowing, showing increases of 19.02% and 18.17% in 2013–2014
and 2014–2015, respectively, compared to non-compacted soil.
The increases with soil compaction were relatively small for both
seasons for deep sowing, and were 8.57% and 8.75%, respectively
(Table 5).

The effect of sowing depth and soil compaction on plant height
was not substantial. Except for a slightly lower number for shal-
low sowing with soil compaction, there were no other significant
differences in siliques per plant among treatments. There was no
difference in population silique number for different sowing depths
without soil compaction, but with soil compaction a significant
reduction with increased sowing depth with the reduction ampli-
tude of 4.77% and 5.10% in 2013–2014 and 2014–2015, respectively,
for deep compared to shallow sowing. Shallow sowing with com-
pacted soil significantly increased the population silique number
compared to non-compacted soil by 9.66% and 8.77% in 2013–2014
and 2014–2015, respectively. There was  little effect of soil com-
paction on population silique number under conditions of deep
sowing. Silique number per plant was elevated with increased sow-
ing depth, regardless of soil compaction; and was substantially
increased for compacted compared to non-compacted soil at the
same sowing depth. The lowest thousand-seed weight was for shal-
low sowing without soil compaction, while the highest was for deep
sowing with soil compaction (Table 5).

3.5. Lodging behavior at maturity

Lodging was significantly affected by sowing depth and soil
compaction. For non-compacted soil, the degrees of root and stem
lodging with 3 cm sowing depth were significantly lower than for
2 cm depth, with a stronger effect on root lodging. For compacted

soil, the degrees of root and stem lodging showed no substantial
alteration with increased sowing depth. Soil compaction reduced
the degrees of root and stem lodging, with greater reductions for
shallow than deep sowing (Figs. 1 and 2).
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Fig. 1. Effect of sowing depth and soil compaction on lodging degree of rapeseed.

Fig. 2. Rapeseed growth at maturity under different sowing depth and soil compaction. A, sowing at 2 cm depth; B, sowing at 3 cm depth.

Fig. 3. Weed number (A) and weed shoot biomass (B) of rapeseed field as affected by soil compaction and sowing depth in 2013–2014 and 2014–2015.
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nd siliques. Shallow sowing with soil compaction had a posi-
ive effect on growth and development, and dramatically increased
eedling density, siliques per plant and per hectare, leading to
mproved yield. However, seedling vigor was subsequently reduced
s shown by reduced shoot growth with compacted soil and sowing
t 3 cm.  This was possibly due to resistance to lateral deforma-
ion of the soil by the expanding shoot, as compaction had no
ffect on seedlings sown at 2 cm.  The growth of roots is closely
elated to the physiological metabolism and biomass accumula-
ion of aboveground tissue, and a suitable ratio facilitates crop
rowth (Chen et al., 2015). The root/shoot ratio is an important
ndicator reflecting coordination of growth and biomass accu-

ulation in roots and aboveground tissue. In the present study,
he root/shoot ratio increased under the treatment of deep sow-
ng or soil compaction and it had similar trends with the dry

eight of underground and aboveground tissue and yield at matu-
ity, revealing that an appropriate increase of root/shoot ratio
as conducive to growth of rapeseed and high yield. Low seed

ield after shallow sowing under organic and conventional con-
itions is often attributed to higher annual and perennial weed

nfestations, which are significantly influenced by soil compaction
Brandsæter et al., 2011). Weed number and biomass were obvi-
usly reduced with increased sowing depth for non-compacted
oil (Fig. 2), as previously reported (Gronle et al., 2015). Soil
ompaction significantly restricted weed infestation for sowing
t 2 cm depth. Weed infestation followed an opposite change
attern to seedling emergency rate and density (Table 3), indi-
ating that strong rapeseed-weed competition existed. The greater
iomass of shoots for plants in compacted soil when sown at 2 cm
epth has previously been attributed to their ability to obtain
ore nutrients from soil as a result of reduced competition with
eeds.

Lodging can occur by stem failure (stem lodging) (Neenan and
pencer-Smith, 1975) or anchorage failure (root lodging) (Crook
nd Ennos, 1993), and is a significant problem for farmers because
t causes large reductions in seed yield and quality (Easson et al.,
993; Kuai et al., 2015). Plants next to wheel tracks caused by
arm vehicles during application of agro-chemicals in commer-
ial fields always remain standing, even when other plants in the
eld have lodged (Berry et al., 1998). Subsequent research has
hown that reducing competition between plants can increase
heir resistance to both stem and root lodging by influencing their
hoot and root growth, respectively (Easson et al., 1993, 1995;
erry et al., 1998). In addition to reduced competition, a further

actor that may  contribute to root lodging resistance of plants
n compacted soil is the difference in soil physical conditions to
on-compacted soil (Voorhees, 1992; Rowell, 1994). This may  fur-
her influence their anchorage strength and hence resistance to
oot lodging. In the present study, rapeseed lodging had a sim-
lar trend with the root/shoot ratio. It was alleviated under the
reatment of deep sowing or soil compaction, and the effect was
reater for shallow sowing with soil compaction. Besides, root
odging of rapeseed was far more affected by sowing depth and
oil compaction than stem lodging. An examination of the dif-
erences in soil and plant characteristics suggests that two main
ifferences contributed to the increased root lodging resistance.
hese include (1) greater BD and reduced TP of the soil resulting
rom compaction. Depending on the mechanism of root lodging,
oil strength affects either the resistance of the root–soil bond
o failure by axial or shearing root movements, or the resis-
ance of the soil matrix to failure by rotation of the root–soil
one (Easson et al., 1995) and (2) greater plant growth (increased

oot/shoot ratio and stem diameter) resulting from reduced com-
etition with weeds and so greater water and nutrient absorption.
oil compaction affects root growth and thus the ability of root
arch 203 (2017) 47–54 53

systems to provide anchorage to plants (Goodman and Ennos,
1999).

5. Conclusion

Sowing depth and soil compaction are two  important agro-
nomic measures for rapeseed in rice 
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