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ABSTRACT RESULTS & DISCUSSIONS

Stand establishment is of great importance to maximize canola production and is dependent on many factors. There has been C la G inati Fable 1. Significance table of main effects and interacton for measured traits over ime o spring canola
considerable research investigating canola seeding rates, depths, and dates, but considerably less is known about allelopathic anola Lermination seedlings and residue extract based on winter wheat variety and etract concentration.
. : : .S ’ ’ . . . *There was a significant interaction between winter wheat variety and extract concentration for percent Percent Radicle Final Seedling _ Extract Electrical
Impacts of winter wheat on spring canola germination and overall seedling growth. Winter wheat is the number one crop germination on Day 1 (Table 2.) (p<0.001) Effect Germination Length Biomass Conductivity
. - > . . . . ' ) (%) (mm plant™) (g petri dish ™) (uS/cm)
produced under dryland production throughout the inland Pacific Northwest where spring canola is rapidly becoming a go-to *A total of 25, 22, and 12 varieties had higher percent germination than the DI water control at the 0.5x, 1x, Day 1
rotational crop. ldeal growing conditions for wheat also means heavy residue production often exceeding 5 Mt ha-1. The primary and 2x extract rates. oo - jj -
goal of this research was to identify winter wheat cultivars that had significant allelopathic impacts on canola germination and DI V‘_’ati‘_r Cont”t?]' hg‘é O%tgerm'”a“o” In Day 1 while several extracts produced more than 80% oneentton™arey o o - o
radicle growth using different concentrations of residue extract to mimic varying levels of field residue and release of ggr\,rg,lrgﬁ 'goe”r;inafior'] ;(iga dee'cline with higher extract rates from 35% (0.5x) to 1256 (2x) o2
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allelopathic compounds. Residue was hand collected from a WSU winter wheat variety trial and placed in nylon bags to partially -There were no differences by variety after Day 1, though the 2x extract concentration reduced percent varety NS
degrade overwinter near Reardan, WA. They were then removed, ground and soaked to produce extracts from 1.5 g (0.5x), 3.0 g germination from 95% to 78% for the 0.5x rate in Day 2. reeneroneney 00 500
(1.0x), and 6.0 g (2.0x) of residue in 100 mL of DI water. Extracts were then placed in petri dishes with canola seeds and e ration s

1 1 1 1 1 1 1 1 1 1 ) Variety NS ok
monitored for germination and radicle length over time. Varietal ditferences were detected in the percent germination only on Canola Radicle Length Concentration*Variety NS NS
Day 1, but occurred for radicle length in Days 1-4. Extract concentration impacted percent germination in Days 1-2 and Days 1- Main effects of variety and extract concentration were significant (p<0.001) for Days 1-4, while an o 501 499
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4 for radicle length. Variety and extract concentration also significantly impacted final seedling dry weight and osmotic potential interaction between them was significant for Day 2 only Concentration NS NS .
. . . . . . - . ) Variet NS NS *
In the extracts as measured by electrical conductivity. No differences were detected in Day 6 for germination or radicle length. «In all cases, the higher extract rates reduced radicle length incrementally from 0.5x to 2x rates. By Day 4 the Concentrationariety NS NS :
While it was clear that higher extract concentrations resulted in delayed germination and radicle growth within the first day or 2x rate reduced radicle length by 17%. 005 S NS o005 = 50 0L 2 % <0001 =< menurmber of opservations

FRE - : e abi - - FIT *On Day 4, ‘ARS Castella’, ‘LCS Blackjack’, ‘LCS Drive’, ‘LCS Shine’, ‘Piranha CL+’, ‘Puma’, ‘Sockeye | | | |
two, it did not impact final percent germination. After Day 4, overlapping radicle growth made accurate measurement difficult > AT ’ > . ’ : ’

. i i .. i CL+’, ‘UI Magic CL+’, ‘“VI Voodoo CL+’, “‘WB1604’, “‘WB4311°, ‘Xerpha’, and ‘YSC-215" all had lower

and may have led to reduced ability to detect measurements after that time. Interestingly, some varieties actually improved radicle lengths than ‘AP Exceed”, ‘AP Dynamic’, ‘LCS Fusion AX”, and ‘ARS Crescent’.
percent germination and radicle Iength while others were negative. Further research i1s needed to Verify If varieties grown under The lowest radicle length was for YSC-215, which was 17% less than the DI water control.
different environments or residue degraded under different weather conditions produce consistent results.

Seedling Biomass

*\ariety, extract concentration and their interaction (data not shown) were all significant (p<0.05) for seedling

INTRODUCTION
*The 2x extract rate increased biomass 3% over the 0.5x rate.

« All wheat variety residue extracts produced higher seedling dry biomass than the control.

BaC kg rou nd & J UStlfl C atl on *There was not much statistical separation among varieties, but numerically ‘AP18AX’, ‘LCS Drive’, ‘Nixon’,
‘Stingray CL+’, and ‘Ul Magic CL+’ were among the highest and ‘AP Exceed’, ‘Sockeye CL+’, ‘Xerpha’,
2 2 b
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« Many crops, including wheat and canola, have been documented to produce allelopathic compounds that negatively and "YSC-215” were the lowest.
Impact the growth of other plant species Extract Electrical Conductivity
- Limited research has been conducted to document differences in allelopathic impacts among winter wheat varieties — N =
’ - - - - - - - - —
iallv in the inland Pacific North d ificall | *\ariety, extract concentration and their interaction (data not shown) were all significant (p<0.05) for extract Figure 4. Example of canola seedling growth over time. This example used residue extract made from winter wheat
eSpECIa y In t € Inian acltiC Ort WeSt an SpECI ICa y on canola electrical Conductivity variety ‘Purl’ at 2x (6 g 100 mL water!) concentration. Photos were uploaded into Image J where radicle length could
. . . . . - - £ . . . . ' be traced and measured.
¢ ngh I‘ESIdue pl’OdUCtIOﬂ Of winter Wheat N the |n|and PaC|f|C NOI"[hWGSt aISO INCreases the |Ik6||h00d Of hlgher *The 2x extract rate (243 HS/cm) increased electrical Conductivity 158% over the 0.5x rate (627 MS/cm) _
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a||e|0pathIC compou nd loads in the soll COmparEd t0 most dryland wheat prOdUCtIOn around the world *Extract created using residue from ‘AP Dynamic’, ‘LCS Drive’, and “Scorpio’ statistically produced the Table 2. Treatment averages over time for percent germination, radicle length, and seedling biomass of canola seeds treated
- - - -1 - - - - hiahest electrical conductivitv of anv varietv indicatina hiaher osmotic potential. with residue extracts created from different winter wheat varieties using different extract concentrations. Electrical conductivity
¢ SUCCESSfUI Stand eStabIlShment and V|90|’0US early grOWth IS essentlal In CanOIa prOdUCtlon to maximize y|e|dS and help J . . . . y y y . gnig . . P . . . of each extract was measured to indicate osmotic potential of the extracts in relation to the DI water control. Different letters
tcompet d or ; «Electrical conductivity did not appear to have a direct correlation with percent germination, radicle length or ingicate significant differences among treatment means within column,
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- Information on allelopathic differences among winter wheat varieties would be useful for growers to help aid in variety or . Effect Dayl  Day2  Day4 | Dayl  Dayz  Daya | Biomass
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crop selection to use in their rotations to reduce risk of poor canola crop performance 1005 { | e :,, 7 0.5xResidue Extract Rate 16 dpu vs T 0.5x Residue Extract Rate Concentration
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1) Determine if winter wheat varieties elicit different germination, SHE IR PRt SRS O F RS AT S FENE E ) SEREifIBEEETgoinUSRIiCigrEntegiveagesadigt | ARSCastell SUBE  SSUAE  98%A | LAAE  B8CF  382EL ) 405 AH ) 421 D
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radicle length, or total biomass responses in spring canola seedlings. TOTEE 7 Rinter Wheat Variety T sk < . =g g =% ARS Selbu 2.0 63%8  90%AE  99%A | L3AG  S8BCD 4LOAF | 395 EH | 380 Gk
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the varlgty trla_l near Regrdan, WA In October 2021 and overwintered until spring canola was Winter Wheat Variety Weieos N eman  cera SOV DA I,
planted IN Aprll 2022 (Flg 1) Figure 5. Percent germination of canola seeds impacted by residue extract created from Figure 5. Radicle length of canola seedlings impacted by residue extract created from WB4311 0% N 89% A-E 99% A 0.0 M 57N-Q  37.0F-L 42.8 A-E | 488 CD
. - . . different winter wheat varieties and at 0.5x, 1x, and 2x (1.5, 3.0 and 6.0 g 100 mL1, different winter wheat varieties and at 0.5x, 1x, and 2x (1.5, 3.0 and 6.0 g 100 mL%, Xerpha 0% N 91% A-D 98% A 00 M 6.0 L-Q 37.1 E-L 39.3 FGH | 485 CDE
* After col I_eCtmg_the residue bags, Weatherec_l residue was dried for 4 days at 30C1 and then ground resp.ec.tively) ra_tes_tgken one Qay_ after treatment application. Bars indicate standard respec_tively) ra_tes_tqken two _day_s after treatment application. Bars indicate standard YSC-215 1% N 92% A-D 99% A 0.2 J-M 5.3 PQ 33.8 L 393 FGH | 450 D-H
with a Wi |ey Mill to pass th rough a 1l mm sieve. deviation and significance is indicated as p<0.05 = *; p<0.01 = **; p<0.001 = ***, deviation and significance is indicated as p<0.05 = *; p<0.01 =**; p<0.001 = ***, CONTROL (DI water) 0% 100% 100% 0.0 59 20.9 33.5 5

Extract Sample Preparation

« Three extract concentrations of residue were created for each variety by adding 1.5 g (0.5x), 3.0 ¢
(1.0x), and 6.0 g (2.0x) of milled plant residue to 100mL of DI water (Fig. 2 & Fig. 3).

« The residue was allowed to soak for 24 hours before screening the solution through a coffee filter
to remove residue particles from the extract.

CONCLUSIONS

Treatment Implementation * Differences across winter wheat varieties were observed for all measurements, though not all impacts were negative on canola
10 canola seeds were placed on germination paper in 90 mm diameter petri dishes

| _ petri diF seedling growth. Radicle length for many, particularly at the lower extract concentrations, actually increased radicle length and
« Seeds came treated but were rinsed thoroughly with DI water until all visible treatment was

removed T b e dry seedling biomass. This indicated that nutrients were potentially leaching from the residue and fertilized the seedlings.
« 6 mL of residue extract was transferred from each beaker to petri dishes and 3 mL of DI water was
added daily or as needed thereafter to keep germination paper moist
« The control consisted of canola seeds receiving only DI water for the duration of the study
* The study was conducted in a dark laboratory at ambient room temperature near 21C

 There were no winter wheat varieties that consistently improved or decreased canola seedling performance over all
measurements or times.

) e * Higher extract rates indicated that higher amounts of residue can reduce beneficial impacts on germination and radicle length.
% “ Some varieties negatively impacted radicle length at higher extract rates, but not at lower rates.
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Experimental Design and Analysis

« Each treatment combination was replicated four times and blocked by replication for a total of 508
treatments (42 varieties X 3 concentrations x 4 reps plus four controls)

« The ANOVA was conducted using SAS 9.4 and the study was analyzed as an RCBD

* Mean separation was analyzed using the LSMEANS statement and the PDIFF option

« If an interaction was significant, data was pulled apart and varieties analyzed within each extract

rate Figure 2. Example of amounts of ground winter wheat residue used

« A CONTRAST statement was then used to do a pairwise comparison between each variety and the | ! 2ch exiract concentration. 0.5x, 1.0x and 2.0 used 1.5 9, 3.0

* Differences detected in electrical conductivity were substantial among varieties and extract concentrations indicating a large
difference in osmotic potential of the extracts. However, there were no clear trends between electrical conductivity and any of
the measured traits.

control at each extract rate L AL » Additional research using wheat straw grown in different soils or weathered under different environmental conditions would be
helpful in understanding how consistent these variety differences are under different circumstances.

 Standard deviation for treatments were calculated using the MEANS statement and STDDEV
option in SAS 9.4

Data Collection

« Photographs were taken daily for six days, though data is only shown here for Days 1, 2, and 4.

« After Day 6, lids were removed to facilitate drying of seedlings in order to measure final seedling
dry weight

« Images were then used later to count number of seeds germinated on each day until 100% had
germinated

« The software Image J was used to trace and calculate radicle length of seedlings

* Ahand held probe was used to measure electrical conductivity of each extract to indicate osmotic
potential
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Figure 3. Examples of extract made from residue of winter wheat
variety ‘ARS Crescent’ at three different concentrations.




