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ABSTRACT TREATMENTS: (cont.)RESULTS AND DISCUSSION:

Several studies have been conducted in North Platte, NE since 1996 with the goal of managing Study1l.* Controlling Jointed Goatgrass in Wi nter Wheat iSiudpNEThissady koasideved attehing tlage timing affenvwanter wheat hatvestgloeking aits effeciC u | t i
jointed goatgrass (Aegilops cylindrica) growing in winter wheat (Triticum aestivum). Since 1996 study examined if jointed goatgrass (JGG) infestations in winter wheat grown in a winter wheat-fallow crop rotation on JGG density in the following winter wheat crop. The timing of tillage in fallow was found to only
long-term studies were conducted that examined the effects of altering crop rotations, wheat cultivars, could be controlled by best weed and crop management practices and by inserting row crops into winter wheat rotations. have a minor influence on JGG density (Table 4). While the shallow tillage brought JGG spikelets in
no-till/till practices, tillage timing, selective grass herbicides, and plowing and burning as tools to Rotations: closer contact with the soil, it often left the soil too dry for germination to occur. Adequate and timely
manage jointed goatgrass (JGG) populations in a winter wheat-fallow rotation (W-F). Inserting row A Wheat-fallow (W-F) A Wheat-ecofallow corn-fallow (W-C-F) A Wheat-ecofallow corn-corn-fallow (W-C-C-F) precipitation was a more important factor in germinating JGG than the timing of tillage. Similar
crops (corn) into the W-F rotation had the greatest effect on reducing JGG. The row crops allowed the Tillage Treatments: studies in Oregon and Utah (see poster by Daniel A. Ball in this session) found that JGG density was

use of herbicides effective in JGG control. The W-C-F and W-C-C-F rotations almost eliminated JGG
from the succeeding wheat crop, with two years of row crops having the greatest effect; reducing the
JGG seed bank more than one year of row crops. The effect of wheat cultivars in our study was

among the least in the multiple disking treatment. In North Platte , the total JGG in fallow, after wheat
planting, and before the winter freeze was least in the no-till treatment (Table 5); with no signifcant
differences among the tilled treatments. After the wheat broke dormancy in the spring the no-till plots

A Tillage: Corn —tillage used early in spring to prepare a seedbed, plus herbicides and inter-row cultivation.
Fallow —wheat seedbed tillage in spring; till and spray to control weeds until wheat planted.

minimal. The use of taller/more competitive cultivars may reduce the number of JGG spikelets (the A No-till: - Corn —no-till seedbed (ecofallow corn), PRE and POST herbicides used to control weeds. then had the highest JGG density. The late spring fallow tillage germinated the most JGG before the

JGG seed structure) per JGG plant in the growing wheat, thus reducing the subsequent JGG seed rain. Fallow — glyphosate used to control weeds winter freeze and had the least JGG in the growing wheat in spring. As in study 1, tillage did not

Cultivars that produce taller/denser crop residue interfere with JGG germination in subsequent crops in Winter wheat cultivars: germinate enough JGG to aid in eliminating JGG from the plots.

the rotation. However, much of this ungerminated JGG can remain dormant in the residue, and _ _ _ _

available to re-infest wheat later in the rotational cycle. The most effective use of cultivars is through A " Pr o n gTaloheignt, long coleoptile length, good winter hardiness Study 3. Moldboard plowing and burning, not currently considered best management practices, were

the use of imazamox resistant wheat cultivars allowing the control of JGG in the growing wheat crop. A Al | I—Medianeheight, medium coleoptile length, fair winter hardiness considered for controlling JGG in this study. Plowing was very effective in almost eliminating JGG in
Altering tillage timing has only a minor effect on JGG densities. In the tillage timing study, JGG A Vi sShatheight, short coleoptile length, fair-good winter hardiness the subsequent winter wheat crop (Table 6). The plow was set for 20 cm depth and performed

density was far more atfected by fimely precipitation, regardless of ftlage timing. While fillage did Study2.* I nfluence of Fallow Tillage on Jointed Goat gr asCmPIEeiyesion, buryigg thy JG( togdgep i allgwigermingtign. JGG dengity in pugngd plgisnas, ¢

result in greater germination of JGG, the effect was not enough to subsequently reduce the number of
JGG spikelets in the wheat phase of the crop rotation. Altering the method of tillage was far more
effective than altering tillage timing. Plowing to a depth of 20 cm with complete soil inversion

equal to or slightly greater than plowed plots. In'the first repetition of this study, a slower burn resulted
In better destruction of JGG spikelets than in the second repetition of the study when the fire was
hurried through the plots. JGG density in disked was intermediate; greater than plowed but less or

of the fallow tillage timing after wheat harvest was altered to determine this effect on JGG germination and its effect in
the subsequent winter wheat crop.

: : - ot Tillage Treatment: Four single disking treatments: A r, March, or May; . . . L .
succeeded In burying the JGG spikelets deep enough that germination of JGG was prevented. No JGG age Treaiment Ognzl n?u?tidllse :jiglfir?attreeat:;ent'ug%t’ October, March, or May; equal to no-till. No-till germinated the most joints in fallow (data not shown), yet still allowed the
spikelets were found less than 10 cm deep. Burning was also effective in preventing JGG spikelets - no-tilli) treatmen? ’ greatest JGG density in the growing winter wheat. As another factor in this study, imazamox herbicide
from germinating, but not as effective as plowing. ' was sprayed on the resistant winter wheat cul

. ) .. , : : .. ,
JEE Dy (Lo eleindy (o easiid) e il eersi; (6o Junsin) effective in reducing JGG and downy brome density. Densities of JGG remained low during the fallow

‘ _ _ , and winter wheat rotation periods Iin the imazamaox plots. In the first winter wheat crop after plowing,
OBJE(_:I_TLVtE e the infl £ hest-intearated q t fices f rolling JGG Study 3. Con't ro Ting Joint € d Goatgr a Ss Wi th M_O_ ldboard P I\/\f?nf@r'wﬁ‘egc grain yield-g i% foth @H@titio%scoittﬂe Quﬂy wgrg greatte?t in the pl%)V\tledefEt)é andfR S 1O
— 0 he etrmltn(i_ e |rl1D uetr_lce of e_? -T et%ra e wgle ID:natnafgemen practices folrI con rpl | :Ong usefuln_ess _of ur)convgntlonal weed control metho_ds to aid In the_contro_l of JGG in winter wheat. S_p_ecmcally, to | burn+plow plots (data not shown). The burned plots had lower grain yield than the burn+plow plots;
In winter wheat rotations. Practices similar to those available to farmers using ecofallow will be deterrr_nne If a single instance c_)f mo_ldboard plovv_lng and/or bur_nlng W|_II enhance the depletion of jointed goatgrass in showing that the yield increase was a result of the turning of the soil rather than the effects of residue
followed. Such practices could include competitive wheat cultivars, increasing wheat seeding rates, the soil seedbank compared with using tandem disking, or no-till. All tillage treatments were performed alone and also decomposition The final winter wheat crop’s
altering fertilizer application timing, or altering crop rotations. Weed control practices might employ with imazamox herbicide in the growing wheat. advantage from plowing (Table é)
eliminating weeds following wheat harvest, use of minimum or no-till practices, timing of tillage to Fallow Tillage: A Burning stubble after wheat harvest; A Burning + moldboard plowing; |
encourage weed germination, the use of plowing or burning to eliminate JGG spikelets, and careful A Disk in fall after wheat harvest: A Disk in following spring; CONCLUSIONS:
choice of a herbicide program, including herbicide resistant winter wheat varieties, throughout the cro A oy A i : - ' _ _ _ _ _
rotation. P9 ° ) P A I\N/IO_IS It:oard plowing: A bitellelopElfel e TIng (seg7 SSE) Traditional best weed-management practices fail to adequately control JGG in W-F rotation . Timely
Herbicide: A N0 . <q ha-l tillage reduced JGG density in the fallow phase of the rotation, but the remaining JGG renewed the

éroiciae: A None A imazamox (0.035 kg ha~) population in the wheat phase. Herbicide application in the fallow phase was partly effective only if
INTRODUCTION timely precipitation germinated JGG.

Jointed goatgrass is a major weed problem for producers of winter wheat in the U.S. It is RESULTS A_\ND DlSCL_JSSK)N: _ _ _ _ » JGG density in the winter wheat was reduced most by extending the rotation. Herbicides available
distributed from the Pacific Northwest through the Great Plains, infesting wheat in all western states Study 1. This stU_dy (_:on5|der_ed crop rotatlons,_wheat cultivars, and tillage as avenues to contr_ol JGG. Crop rotations for use in corn phases of W-C-F or W-C-C-F rotations were effective in controlling JGG. Extending
except North Dakota, Arizona, and Nevada. It is very difficult to control in winter wheat because of was the most effective In reducing JGG. By adding one or two years of corn into the W-F rotation JGG seed rain (Table the rotation also allowed for large percentages of JGG spikelets to naturally lose viability.
the similarity in life styles of the two: 1), and JGG density (Table 2) were reduced. Common herbicides for controlling grasses in corn have good efficacy e The use of deep moldboard plowing with complete inversion almost eliminated JGG infestation in a
« Both emerge in the fall against JGG, and can be applled_at _tlmes whlc_:h are eﬂ‘ect_lve in mterru_ptlng the life cycle of JGG. Tillage also reo_luced W-F rotation. Burning wheat stubble infested with JGG was also highly effective. Due to the
« Young plants have similar appearance (Fig. 1a) JGG nu_mbers (Table 3). Light dlsk!ng or cul_tlvatlor_l appllgd In the spring of the corn or fallow phqses _of the rotations put complete elimination of crop residues on the soil surface, these methods are only recommended in
« JGG spikelets and wheat seeds are similar in size and difficult to mechanically separate from each JGG spikelets into better contact with the soil than in no-till plots (Figure 4). The increased germination of JGG was extreme circumstances.
other (Fig. 1b). followed by weed control measures which typically killed all germinated JGG. However, tillage did not reduce JGG . : : : : : : : -

« JGG seed is persistent, lasting 3 to 5 years, and will remain viable through the fallow phase of the enough to stop JGG reproduction in the growing winter wheat crop, where no effective herbicides exist for controlling Imazamox Is very effective at r_educmg JG(.B N re5|stan_t ST wheat_ c_:ultlvar_s, proyldlng perh_a ps the
tati d into th t wheat ph JGG. The main effect of cultivars (data not shown) was a slight reduction of JGG density in taller cultivars. (cont.) best avenue for control of JGG in W-F rotations. Selection of competitive cultivars Is only partially
ELELR) OO Tl N0 ke T2 el [P TERE effective as the life-cycles of JGG and winter wheat are very similar.
Table 1. Influence of rotation on jointed goatgrass seed production in  Table 2. Influence of rotation on jointed goatgrass density in winter wheat Table 5. Influence of tillage timing on jointed goatgrass density in the winter
winter wheat averaged across all tillages and cultivars.? averaged across all tillages and cultivars.? wheat period.2
Crop rotation 2003 2004 2005 RcI)Dtg?igﬁ RoFtlgﬁlcl)ﬁ Crop rotation 1999 2000 2001 2002 2003 2004 2005 Residue 11-05-02 Total 4-11-03 Wln_terI
——f 2 e Jointed goatgrass (N0./M?) ------mmnnnnmmmmmmmme- cover surviva
_____ I I I ———— o I 2\ oo %
Jointed goatgrass seed rain (spikelets/m?) In winter wheat in Apri % Jointed goatgrass (no./m?) %
F-Wheat 4200 a 10 b 11880 a 4200 11880 F-Wheat 1 a 117 a 45 a 0 L 0 b 453 3 Tillage iming =g R N Ll
C-F-Whe:‘t 0 E 219 Z 1 E 3970 220~ F\Wheat 5 b 01b 17 b 0 8 1 op Post-harvest 28 bc 73 ¢ 677 a 70 ¢ 66
C-C-F-Wheat 0 0 0 6130 0
C-C-F-Wheat 14a 03b 0lc O — 0b ob " 50 &l 20 12 sl g e be 0
8 Numbers within columns followed by the same letter are not significantly different at the i
o u: ov_vI oI 5 lf ev e |W g ST A In winter wheat stubble in fall Early spring 28 be 109 b 655 ab 88 ab 81
b Total seed rain (sum of all years) for complete rotation, prior to final rotation. F-Wheat 0 0 1040 b 2 a S~ Ob 74 a Late spring 24 ¢ 69 ¢ 774 a 62 ¢ 89
© Total seed rain (sum of all years) for final complete rotation C-E-Wheat 0 0 1551 a 0 b L 6 3 0b Multiple 9 d 88 bc 621 ab 73 bc 83
2 Numbers within columns followed by the same letter are not significantly differentatthea = 0. 0! * Numbers within columns foflowed by the same letter are nat significantly differentatthea = 0 . Oy L
b i i .
Not all phases of rotation had occurred before this year. Table 6. The effect of post-harvest tillage and burning on jointed goatgrass .
Table 3. Influence of tillage on jointed goatgrass density in winter wheat density in winter wheat and winter wheat yield.>
averaged across all rotations and cultivars.2 Nov 9, 2006 Jun 26, 2007 wheat grain yield
Tillage 1998 1999 2000 2001 2002 2003 2004 2005 Imazamox herbicide no yes ‘ no yes no yes
--------------------------- Jointed goatgrass (n0./m?) ------=----=-----------------—- Fallow Treatment -------- Jointed goatgrass (no./m?) ------- | ------- kg ha' -------
In April Burn 0 b 0 b 0 c 0c 3490 3520 i
Till 29b 12 1b 13 b 0 34b 1b 125a  Burn+plow 0 b 0 b 0 c 0c 3470 3490 b
No-till 79a 15 8a 29a 001 34la 5a 177a  Diskinspring 8 a 1 b 18 b 1c 3200 3420
In winter wheat stubble in fall Disk in Fall 10 a 0b 16 b 0c 3130 3660 R RS LG 7 il N9 1 R B
Till 147 0 0 286b O0b 0 0b 20 Plow 0 b 0 b 3 ¢ 0 ¢ 3690 3480
: No-till 224 0 0 1442 a 12 a 0 4 a 29 Plow (heavy JGG) 0 b 0 b 0c 0c 3430 3400 S A W e LY OO N 1 Sl AL S 8N w2 B
V, _ 8 Numbers within columns followed by the same letter are not significantly differentatthea = 0. 05 No-till 11 a 2 b 20 7 1 ¢ 3160 3590 Flgu_re 4. Jointed goatgrass_ Infestation _m W'_nter wheat 2 months after _
= o t‘ R p— s seeding. a. 216 plants/m? in W-F rotation, tilled plot. b. 900 plants/m? in
Igure L. Fnotos or jJointed goatgrass and winter wneat. a. Left iear IS . . . L 2 Numbers within groups followed by the same letter are not significantly differentatthea = 0. 0 5 \i.-E po&tion. no-till plot.
jointed goatgrass and winter wheat is on the right. Note erect hairs on leaf gzlrjilc()edt Influence of tillage timing on jointed goatgrass density in the fallow P

margin of jointed goatgrass. b. Spikelets in a winter wheat sample.

8-23-01 9-25-01 5-21-02 /7-16-02 9-20-02 Total

----------------------- Jointed goatgrass (n0./m?) -----------=-m-m-m-—- \ e | \ o et o e "_‘.,...':,‘,.,.."'u"':f-‘;-;‘f
Tillage timing o . , RN O V £
Post-harvest 251 a 58 bc 0.04 c 0 295 bc 605 ab el P B P o o s R Sl R : | N
hatlonal JOlnth Goatgrass Fall 89 b /7 abc 0.60 c 0 379 ab 545 b o “ag
R | l) | Early spring 89 b 96 ab 8.2 a 0 352 bc 546 b ? , ek
7 ® - G od ) . o " & 7y P ST LN & N Ll e b 4 'a"f’j
CSCﬂ_I_C ]d 'Ohl al Late spring 128 b 109 a 0.02 c 0 467 a 704 a s IR b Ty ol A o L
www.jointedgoatgrass.or _ oy S s ot S 113 P SRS Bl (o AL R SN, L R S
J - ’ Multiple 235 a 43 C 45 b 0 250 cd 333 b TR R e MR (i oo e T e T N e TR T
No-till 126 b 95 ab 0 C 0 146 d 367 C Figure 5. Controlling JGG in the fallow period of a winter wheat-fallow rotation: a. moldboard plowing with complete inversion to bury JGG, b. burning wheat

L L _ residue to destroy jointed goatgrass, and c. disking residue to bring JGG spikelets into contact with soil to enhance germination
8 Numbers within columns followed by the same letter are not significantly differentatthea = 0. 05 | c v ¢ .



