THIRTEENTH ANNUAL REPORT
1961
HORTHWESTERN MONTANA BRANCH
MONTANA AGRICULTURAL EXPERIMENT STATION
Route Four
Kalispell, Montana

Regearch work in 1961 was conducted Yy C, Ve Reath, Superintendent,
Vern R, Stewart, Assistant Agronomist, wnmlaa.m Assistant
in Sofls, Mr, Noath's major work was with peremnial rm M,
W'aﬂmmm-mmm,mn.w.amm
zorse

M, Oraham's contract was not remewed after July 1 due to insuf-
ficlent funds, His work in the area wms considered to be of such
fmportance to the acriculture of the area that the Kalispell Chamber
of Commerce raiged funde to pay his July and Auguet salary and pore
mit him to compleote the season's work,

In thie report, work dome ty Mr, Roath ig reported 'in Part I, by
n.mnmn,mw».mumnx.
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PART I
1961

Ce W, Roath, Superintendent
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GENERAL ADMINISTRATION 1062

Stafle

The Staff at Vorthwestern Montana Pranch was reduced by one man
vhen Domald R, Graham's contract was not rencwed because of ine
gufficient funds, This mmerically speaking, was partially
rogtored by joint appo of Mr, Don Merkley, Associate
Entomologist, to the Nerthwestern Staff,

Helps

Pudgetary limitatione made it necessary to dispense with the
gervices of part-time student help during the summer monthe
and to turn one of the two regular employees out to pasture
on September 30, FProgress in reverse scems to be the order of

b Curtatiods

With one Staff man not reappointed and with cons
geasomal help available, the research vork lead for the 1
growing seasen was drastieally roduced, The ate
ag muoh as could be done well and yet fully utilize all
ble resources, In thie, with a lot of assistance from
&ouum-ni:mwlhm,ulhnm&h
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The 196162 budget 1o as follouss

Froject
Dusber Iten

1062

1063

1064

Froject

84491433

§7155,33

#3806466

£1240,00

84381.65



Project Project
Ihmber Iton Amount Zotal
5023 ics £ 50,00
mm Analyeis 25,00
Labor £90,00
Salary 3450400
$4415,00
5028 Seedp and Plante 45,00
Insecticides 25400
Tﬂ 50,00
la (0.}
Salary 1258,33
£1968,33
5029 Foed 00
Vetorinary Supplies and Service 50400
Labor 590400
Salary
£1373.33
HRENNE

PHYSTCAL PLANT 1063

A budget of $2433,37 for heat, 1ight, phene, and minor repairs and
mamu.ﬁn«m'mdlmgwm.

Cne of the most profitable projects on the farm has been the farm
flook, Considerable interest has been exprossed in the

Only essential anmmual operations are provided for in the current
budget, 1f indeed there is sufficient for vehicle and machine
tonance and repair, The 196162 budget 1s #7155.33,

i
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1961 ACTIVITIES

Because of the necegeity for using the Dorocot ram

the year's operations started early in 1961, The gheep vere sheared
on Jamuary 17th, Project planning Mﬁ‘m mde
Linecoln Counties on Jamuary 25th and e A brief report
to Tlathead Weol Growers the 7th.

The first lambs arrived Felruary 14, Staff membors gonisted the
Chamber of Commerce Agrioultural Committee with plane for a Feoder
Tour hold Fobruary 22 with near 200 participante,

A shert talk to Western Montana Seod Crowers on March 4 gtarted the
March activities, Research wms plamned in Nozeman Mayoh 13«15,
The Nerthwestern Pranch Station Advisory Committee met at the Stae
tion with M)l attendance on March 17, Assistance was given with
Congervation Daye at Bureka, Libby, and Polsen on March 22, 23,
29, The Progrese Report wae comploted, PBrounie Scouts from Kalw
isrell sav the lambe,

1

Station, Farmers called to ask about production possibilities of
gtandard and new cropss One FFA group judged sheep, Two grade
gchool groups toured the Station, Tortilizer and Chemical

were woll rerresented, Director Fuffman paid us a visit and made
a fine talk to the Fasteide Crange,

June, July, Auguet and Septomber were bugy ones with research
wﬁmm&ummaemm. Gene Sharp,

i
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FORAGRES 5022
196162 Pudget w= 04381,65

In Northwestern Montana, 1961 has been a good hay year where
{rrigation vater hap been available and properly applied, An
unusually long growing season, warm temperatures, and favore
able harvest weather have huted to the resulte reported,

Dryland forages have not fared so well and ylelds reflect the
umisually dry groving scasons

Eorage Nurseries Harvested in 1961
Seeding

Deseription location Joar
Hay Vixtureseirrigated Ravalli Co, 1958
Hay Mixtureseirrigated Station 1952
Hay Mixturep=irrigated lake Co, 1959
Fescuog=irrigated Station 1958
Promegrasses=-irrigated Station 1958
Orchardgrasses-irrimted fStation 1959
Muesrassep=irrigated fStation 1949
Small feeded lLepumes=irrigated Station 1960
Wheatgrasses=irrigated Station 1960
Maturity Charactoristicseirrigated Station 1960
Winter Hardinegs=irrigated Station 1560

Lake Coe 1958
Tice Nurseryedryland Ovando 58, 59, 60
Fegcues=dryland Station 1
Orchardgrasses=dryland Station 1960
heaterasses=ryland Station 1960
9mll Seeded legumosedryland Station 1960

Torage lurgeriocg Sgoded in 196)
Depeription Location
Cutting tod Station

One Mixtures-irriga
Alfalfa Variety Pvaluationsirrigated Statien
Orchard Variety Pvaluationeirrigated Station

fanfoin Fagturep=dryland Station

A1Pa1fa Variety "valuationedryland  Stationm
Orchard Variety "valuationsdryland Station
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WMMMMIM,WM,QM&N
Station in 1961,

gixteen entries were sceded in irrigated hay mixture trials

in Ravalll County in 1958 and in lake County in 1959, Twelve

of the mixtures wero seeded on the Station in 1952 in nine

npm-tm-auwmaumm. The

to determine the relationship of grouth habit
as

obtained this season, The Rawalll
byhmnmmtmdohwdmuhhéatﬁm
mixtures had roached the early bloom stages

Sites for the three murgeries were selected to represent
golls uged extensively for hay yrofuction, The

was deep sandy loam, the lake site shallow clay loam,
the Station site siltyeclay loam of medium depth,

1961 ylelds are tabulated in tons per acre at twelve
moigture in Tables I, II, and I1I, Three locations
oatting siolde, are shows in Table IV, Tableg TeVIl
geagons! yields for the mixtures uhen cut ome, two, and
three timea,

Eil ;
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Hay Mixturogeirrigated in lake County, Ome cutting on Jume 19, 1961, Tens

por acre at 12% molsture,

Table II,

24420

2,280
2,320

10,58 2,645

9.50 2375
8,62 2,155
2.410
2,110
2,210

.68
2,89 24220

1.95 1% 2,72 10,12 24530
9.98 2495

9.08 2.270
fe48 2,120

9465
844

g.02 24005

949 2,37
2,86
%11

1,70 9.28

1.25
24
2424,
2430
2,18
2,18

247

2,18

.M

237 1.98

1.85

249 1.92
2408 1.9 2428
1.70 233 2.7

2422

2,86

217

232
2445
Za51
3.56

2,06
2426
2.21
2,67

Afalfa 2,21 1.721 1,54 1,96

il ué‘z’?z;a
i i Eﬁgi!a

947421
12,088944

et~

15 1,752644

45
63

Amalysis of Variance
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flay mixtures-irrigated on the Statien, Ome cutting em July 12, 1961,

Tons per acre at 127 moisture,

Table III,

Tepl loations
ol

X _____Totad __ Average
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acre at 127 moisture,

Tofak (IfTh

Table V. Hay mixtureseirrigated em the Station in 1961, Two cuttinge harvested - tong per
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Orchard and A1falfa

Alta Fescue and Alfalfa
Sherman Pluegrass and A1flfy
Erect Prome and Alf21fa
Meadow Foxtall and A1falfa
Green Stipa and A1falfa
Lincoln Prome.and Alfalfa
Tall Oat and Alfalfa

Roe Wheatgrass and Alfalfa
Vandan 404 Prome and Alfalfa
vhitmar Vheatgrass and A1falfa

34
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Table VI, Hay mixtures on the Station in 1961 « irrigated, Harvested in
throe cuttings, Tons per acre at 128 moisture,

Tokak TR

Orchard & AT,

Alta Tepcue & ALf,
Sherman Pluegrass & ALf,
Erect Prome & Alf,
Moadow Foxtall & AlF,
Green Stipa and Alf,
Linecoln Prome & AT,
Tall Oat & A1f,

Roe Wheatgrase & Alf,
Mandan 404 Trome & A1f,

vhitmar Wheatgrase & Alf,

61
48 A2 23 14,13 38
1,30 L8 98 27 91
0% 047 036 10‘9 050
i

2,09

2,36
2454
1.68
2,08
1.87

1.2

1,82

1.92
2,02

1.77

Analysis of Variance

i g~ T S

Mixtures 1n 245232 343308 CoVe wacnsnnes

frror 22
Total 35

073620

2,03

7478
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Table VII, Hay Mixtures on the Station « irrigated 1961, Seasons' Yields

acre at 12% moisture when cut one, two, and

three replication averares,

One 1Two Three
Japiety or X gub
ladak A1falfa 160 2,27 2,00 6,05 2,02
Orchard and Alfalfa 1,94 2,78 2,36 7,08 2,36
Alta’ Fescue and Alfalfa 2,07 2,81 2,54 7.42 247
Sherman DMusgrass and 1A' falfa 1,73 2,15 1,68 5,56 1.05
Eroct Prome and Alfalfa 2,36 2,22 2,08 6,66 2,22
Moadow Fomball and Alfalfa 1466 2,58 1,87 6,11 2,04
Green Stipa and Alfalfa 187 2,16 1,81 5.8 1,95
Linceln Prome and Alfalfa 2,13 2,30 2,48 6N 2,30
Tall Oat and Alfalfa 2,03 2,63 1,82 6,48 2,16
fFee Wheatgrass and Alfalfa 1,98 2,25 1,92 6,15 2,05
Mandan 404 Prome and Alfalfa 2,00 2,29 2,02 6,26 2,09
Whitmar Wheatorass and A1falfa 1,70 2,53 1,77 6,00 2,00

Analyeis of Variance

Source Dals logn Cguare - a—
Cuttings 2 755575 22,934
Mxtures 11 099721 3,03
Trror 22 +032945

Total 35




Hay Mixtures - irrigated

Begulte and Digcusglon
While thore wae some wariation in yield hetween the mixtures harvested
in ono cutting, Tables I, IT, and ITI, these differences did not achiove

gtatigticanl significance, Certainly, no gtrong case eould be made with
theso data for cme tyre or wariety of grase over another, Neither ip
there any great degree of agroemont between locations when the three
location data is compared in Tahle IV,

Yields of mixtures harvested in two cuttings on the Station
pattorns with Orchardeilfalfa and Fesous=ilfalfa leading and
one half ton more than Alfalfa alone, Thase differemces are

gignificant at the five percent level, Ne% all btunch grass
alfa)lfa mixtures are above all sod grass alfalfy mixtures in yleld, howe
ever, three bunch grase alfalfa mixtures lead all sed grass alfalfa mive
tureg by nonegigni fleant amounte,

Signifleant d4fferonces at both the five parcent and ome percent levels
are found botween mixtures harvested three times on the Statiom (Tahle VI).
The three top profucing mixtures with no difference between them are
Potomae Orchard, Alta Fescus, and Lincoln Mrome with Iadak Alfalfa,

When yields of the game mixturcs are compared vhen grown in the same
loeation but harvested !nm{‘wa, or three Mh-‘ Table VII, 1% ap=

and XV, indicate yilelds comparadle to two cutting ylelds from early
grasseg and alfalfa, Vork in the immediate future probably should explore

thie possibility,
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Zal) Fepouen = Irrigabed

Irpigated tall fepcues were harvested in three cuttings in 1961,
Yiolde are veported in tons per acre at twelve percent molsture
by cuttings in Table VIIl, Seasong' total yields wary firem 1,34
to 1,82 tome with Fentucky Gl=32 leading in geason's yield and
algo in firgt and second cutting yieids, Thig wvariety has been
firet in gosson's yiold each of the three years harvested,

Four replications, season's yields (total average) for the three
yearg of harvest intmpnam at tuelver percent moisture are

as followst

Fontucky 31 2.74 1,59 1,87
Coar 1.24 1,34 1,49
Fentucky Gle32 2.83 1,74 1,88 2415
Orepen A=36 2,78 145 1.64 1,96

Stard was ostimated following harvest in 1961 using the forty
unit frame and found to be above 95¢ for all varieties except
Goar which was 3%, The row width was measured three placoes
in each plot and foundto vary little, averaging nine inches for
all varieties except Goar which was eix and a half inches in
average row width,

2 o634 4520 63 o’” 303‘7
3 M . +530 1,580 .53‘ 1.55
Kentucky 31 1 o508 241 343 .330 1422
il 2 o825 (533 J7E2 S8 2,704 68
3 o840  LATC L2100 590 2,700 68 1.7
Goar 3 o534 o254 JATC 254 1,089 27
2 o8 30  JA96 356 1,844 W46
3 o650 4RO JT00 (610 2,440 61 1,34
Fentucky Gle32 1 A19 343 I 254 1410 35
2 BT 825 VB SRS 34T P
3 690  JTI0  LE80 590 2,950 74 1.88
Oregon 4«36 1 o330 292 G432 356 1,113 028
2 o559 4598 98 L5233 2,208 57
3 W90 630 L840 710 3,290 479 .04
* Three plot average
| P 1,670
Analycig of Variance z ::;lnmtiis.o 0627
R’:. o .. o257
m‘m w CoVe sescese 44958
Varioty 4 103504
Error 1 027343
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Bromegrasges = Irrigated 1961

Ten varietiog of I'romegrass, seceded in 1958 for fraguent
as simlated pasture, have been harvested three times in 1961,

Seasong' yield in toms per acre by cuttinge is in Table
IXe Cecasong® yieldg wury 1ittle, ranging from 1,67 to 2,01 tons
per acre, This is the higtory of thip trial, there being no

particularly outstanding performance by any wariety in this lo-

Throe=year four replication average seasens' yields are as fole
lows in tons per acres

Yarioty 1959 1960 1961 iverace
Achenback 2,M 1,78 1,76 2,12
lancaster 2.7 1,94 1.21 2,15
Southland 2.7 1,93 1,82 2,19
2. 1.& 1.9’ z.u‘.
Wigeengin 63 2.29 1,86 1,67 1.9
‘I'Itap 2.& 1,5 1,97 2.@
Montana Y 2,33 1,62 1.9 1,96
Montana IX 2,45 1464 1.2 2400
Lincoln 2450 1,58 2,00 2403
Canadian Common 2,51 1,48 2,00 2,00
In threewyoar four replication averages, Manchar ranks firsi

) doubbul 1€ ¢ '
trial, it 1o if theso moan much, The inalysis show dife
feroncos to be holow statistical sirmificance even with a C,V, of
5.42%, %ee Tahble 1X,
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Table IX, Irrigated Promograss Varieties om the Station in 1961, Tons
por acre at 12f moisture from three cuttings, 5/22, 7/5, and 8/29,

Aghenhacl: 1 37 A6 AT WAL LA WA .
2 W2 AR 1 61 2,2 L8
3 o7 L L9 97 3425 1 1,76
Tanezster 1 A6 55 A8 W36 1,85 46
' 2 B 63 G612 2,32 58
2 ¢T8 1,22 L,59 L50 3,09 77 1.8
Southland 2 A7 62 51 39 199 50
2 ddh o452 W65 452 2,13 53
3 97 M 76 61 3,15 70 1,82
Manchar 1 53 56 W43 22 1,7 WA
2 53 W7 90 ST 2,87 R
3 oTh 128 65 W42 3,09 77T 1,93
H!msin 6’ 1 o‘o 047 v“ ¢36 1167 o‘z
2 52 oTl W50 53 2,06 52
3 T 93 76 R 2,92 73 167
Saratogn 1 55 0‘? o34 .36 1.7 o3
2 M o& .” .” 2.9’ 06’
3 o5 1,18 99 60 2,62 91 297
Montana I 1 oAb 51 o33 $27 157 39
2 oTL o83 B4 485 3,23 .21
3 .61 1.@ .79 068 2.% .?‘ 10“
Montana 1T 1 W6 39 27 33 L5 W36
2 B0 B 75 293 7
’ .71 1037 .'?0 05‘ 30” .83 10”
Lineoln ¢ o1 A5 455 A2 19 A9
2 Tl 69 o5 o5k 245 LA
3 99 1,00 L8l 89 3,3 MM 2,0
Canafian Common 1 (36 42 30 38 1,46 37
2 5 90 JTA W6 3,05
! .63 1.” 1.& .61 ’.‘ﬂ Om zow
!. Shenes lbm
inalyele of Variance BeleRe o0 1017
LeTaDe oo '8
Source Dafs MeanScmars E____ TeTs save Sel28
Replications 3 6156 15,99
Variety 9 JO50108 1.21
Prroy 27 «0£41385
Total 39
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Orohardgragges « Irrigated 1961

Thisg nurgery with ninoteen entrics wae seeded in 1959, The three

cutting yields by cuttings are showm in Table X; Yields for the

mr;wmhunﬂ&%taa-wm,ahutcm-uo
n .

Stands as ocgtimated Yy uge of the forty unit frame are, as of
Ootober 1961, firem 82 to 100 percent,

Pa, Modium ranig fMret in season's rroduction thig year and firgt
in early, midegoason, and late and ia total production for a two
year average which ig quite a record in a nineteen vuriety mursery,
Fenlate and latar, two varieties farmere are interested in because
in maturity sharacteristics they closely resembie alfalfa, have
both produced as well as Potomae, our presently recommended wariety,
in the two yoars of thip trial, Aven which is firet in the dryland
purgery for twe year production is third in thig irrigated trial,

Analyeis of the season's production ghows Aifferences to be below
gtatistical pignificance at the five percent lewel, The C, V, is

One additionmal year of harvest is plamned for this trial, Data
aro ingluded in the State report on this nursery, %Sce Table X,
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Tahle ¥, Irrigated Orchardgrass on the ftation in 1961, Tone 1cre
at 12¢ moigture in three cuttings - 6/8, 7/27, and .

hﬁiuﬁm “ Teagon 2 yr.
T T Y S— ¢ Total _dves Total _Ave,

Totome 1 1,68 1,60 2,04 2,13 745 1,86

2 o9 1,20 141 1,49 4 1.25

3 029 J0 30 52 1.4 35 3446 295
Alearoa 1 1,20 1,74 1,68 2,08 6,7 1,67

2 1402 1,07 146 1,55 5410 1,28

3 30 o3 38 59 1,6 40 3,35 2.7
iurora 1 2,04 1,80 1,98 2,63 8,49 2,12

2 1,07 1,08 1,44 1,45 5,04 1,26

3 27 17 «33 52 1,29 32 3,7 3.10
Commereial 1 2,13 2.& 2.16 1,95 80” 2.m

2 3 101 148 1,11 4 1,16

3 33 3 2L ohd 1445 36 3,9 3,06
Jowm I 1 2,19 2,17 2,00 1,95 &3 2,08

2 8 1,20 1,54 1,27 L9 1,22

3 27 33 23 32 1.3 o33 3,63 3.2
Ponnlate 3 1,35 2,27 1,95 2,37 79 1,98

2 I8 1,40 244 112 L9 .24

3 30 o3 28 b6 1457 9 3.8 3,08
Avon 1 1,81 2,10 2,20 2,27 8,38 2,09

2 1,06 1,09 1,30 1,40 4.8 .21

3 «9 29 38 65 1M A3 3.7 321
Nanigh 1 1,72 2,27 191 2,09 799 2,00

2 1,15 1,24 1,36 122 497 124

3 «30 o34 38 A3 1,45 36 3,60 2.9
Vigeorngin 52 1 1,87 2,08 2,31 2,24 8,5 2412

2 1,06 1,04 1,49 1,91 4.8 1.22

3 29 o34 o2 oS4 159 o0 3.,7% 3.13
Utah %m. 2 1 1,77 193 1,86 1,77 7,28 1.82

2 1,23 1,15 94 140 462 1,16

3 30 33 29 54 1446 37 335 2,94
Toua 6 1 2.“ 1,1 1,82 2:.51 8,11 2,03

2 122 1,30 1 1,36 5,20 1,30

3 oL 38 29 o54 1455 29 3,7 327
Kentucky Syne 1 2,18 2,00 1,60 193 7N 1.93

2 1,38 1,23 1,40 1,35 5,16 1,29

3 o34 23 37 ol3 147 37 3.9 3.2
lLatar p 2,13 1,54 2,24 1,97 7.%8 1,97

2 93 95 1,20 1,41  4.49 1,32

3 32 3 29 A8 143 36 3,45 2,98
Pas Parly - | 2,08 1,53 1,95 1,82 7,33 1,83

2 1,33 1,22 1,73 171 5.9 1,40

3 «36 26 o308 A7 147 37 3,60 3,18

Continmod s




Yardoty ___ Cut I 4§ S \ Total _Ave,  Total  ives
Fa, Medium 1 1,92 2,07 2,28 2,08 8,35 2,09
2 1,20 1,32 1,7 1,49 57N 1,43
3 38 «36 oS4 L7 175 b 3,96 337
26 1 1,37 1,54 157 2,32 6,80 1,70
2 95 1,15 1,26 1,54 4,90 1,23
3 27 24 33 52 1,36 34 3.:27 2,7
=37 1 1,13 1,64 236 1,72 6,71 1,68
2 90 1,04 1,55 1,35 4.8 .21
3 28 39 oh3 52 1,62 Al 3,30 2,68
Swll3 1 1,33 1,62 1,71 1,57 6423 1,56
2 JTA 121 1,55 1,35 AeB5 1.21
3 23 «30 o2 odd 139 35 3,12 2.61
Trogdon 1 1,69 2,34 1,93 2,19 415 2,04
2 85 1,37 1,58 1,40 5420 1,30
3 26 38 36 W56 1.56 36 3,7 3,13
!l (IR 30”
Analyesie of Variance EFUN ST »1869
Le%eDs seee 08
Source Defs lMoon Square I Co¥e snseee 54278
Replications 3 2,780796 19,90
Variety 18 « 168443 1.21
Error «139737

AR

Total
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Duegrasgoge=lrripatod 1961

This is the second year of harvest for blueograsses selected frem
an obgervatioml introductions study, seeded with alfalfa for
hy:MMnguMmmFigBha,WB}u,mm

Volunteer red clover contimues to obseure resulte from the species
and warieties seeded,

Tieldg from two cuttings are shown in Table XI,
There may be a bunchgrass type Plue in this study equal to
Sherman Pig Rlue but in two years, no advantage ig infleated for
any mixture over the Orchardealfalfa mixture for hay,

Table XI, Pluegrase Varieties

ferileations Season 2 yre
Yarioty or Mix Out I JI___JII Total Ave, _Ave,  Ave,

F=5731 R A 2630 2,47 2,37 T\ 2,38
2 1.63 1,82 1,63 5,08 1,60 4,07 . 4,04
F=1903 1 242 2,06 2,54 7,02 2.3
2 191 1,54 1,36 4.0 1,60 3.9 3495
Fafl6 1 262 2,06 2,00 6,9 2426
2 2,00 1,54 1,82 5,36 1,79 405 4e21
P=15398 1 2,03 2,47 2,04 6,54 2,18
2 2,00 2,00 1,54 5.5 1.85 4,03 4413
13945410 1 2,63 2,37 191 6N 2430
2 2,27 1436 1,36 499 1,66 3,96 4425
1370333 1 1,94 1,82 2,43 6,20 2,07
2 2,00 1,82 1,45 527 1,76 3,23 4425
13703208 1 2446 1,89 2,95 730 2,43
2 1,82 1,72 1,91 5445 1,82 4425 417
Fe13019 1 2,57 198 2,01 6,66 2,22
2 1,910 1.5 2,09 5.5 1,85 4,07 4423
14095103 1 2,07 2,27 2,29 6,63 22
2 1.82 1,72 1,82 5,36 1,7 4,00 4418
fherman 1 2,47 2,08 2,24 6,9 2.26
2 1,45 1,36 1,36 4,17 139 3,65 3.62
m 0. 1 2.2, 2.63 2.1’ 7"” 2.”
2 1,63 2,00 1,82 5445 1,682 4.8 4430
W 1 2169 2.52 2.43 7.“ 2-*
2 1,63 1,82 2,00 5,45 1.82 4,38 hLe24
1 (IR ER R RR R LS ‘.m
Analysis of Variance ::go:o sesnses HM
o' sewvane
fome o U5 BRI = CeVe sesesssse  6s05%
VM 11 . e




Twentyeone entrics, four replications, are included in this
mwrsery soeded in 1960, The 1960 Annual Report shous scede
uumwumm.on.auhasu.-p

acro
Stands of the sixteen entries harvested this season were

Seagong yields for one harvest taken at full bloom for Kenland

Red Clover plus aftermath cuttings at one month intervals, three
horvacte in all, vary from 8 low of 4406 tons to a high of 6456
:mlwp.outm. The harvest data are

Totra Red Clover, 2, Tommingto Red Clover, 3. Altaswede Red
s Ao Z24geag Red Clover, and 5, Ott!olhwthﬂadclm.
Ome an? two are above ¥enland at the five percent lewel,

Ranking ome to five in aftermath production ave: 1, Vernal
Alfalfa, 2, Pennscott Red Clover, 3, lakeland Red Clover,
4. Tenland Red Clover, and 5, Dollard fied Clover,

Ranking one to five in total production for the seagon are:
1, Weidull's Tetra Rod Clover, 2, Tonmingte Red Clover

3, Ottio Mammoth Red Clover 1. Woltull's Ruinhmnn&

Clover, an! 5, Tigsag Fed .

Amalyeis show significance in thie trial, The C ¥, 18 6,188,
If ylelds of better entrice can bo maintained over a reagonable
number of yoars near thip year's lovels, their use will douhte

lese expand,
See Table XII,

i
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Table XTI, (Contimmed)

Songon
Total

Repliecations

11

I Iotal ___ ive,
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Table 124, Occupancy - Irrigated Legumes,

M 20. 1%1.

Paged on five gamples per plot « 40 unit frame,

¢ s 2} timep average occupancy,

Teations ean  Peroent

Yariety - o1 IV _ive, Stand
Zigzag Re Cs 32,0 38,8 384 35.6 36.2 90,50
Permgoott R, Co 37.7 40,0 39,2 40,0 39,1 977
FKenland R, Co U0 40,0 32,8 32,4 UL 87,00
lakeland Re C, U8 37,6 38,4 38,8 374 93.50
Dollard R, C, 36,0 40,0 40,0 39,6 38,9 97,25
Altagvede R, C, 32,0 39,2 38,8 34,0 36,0 90,00
Ottio Mammoth. R, C.. 36,8 36,0 39,2 35,2 36,8 92,00
Weibullts Tetra Ry Ce 34,0 37.6 3%.4 31,6 35.4 08,50
Tommingte Re Ce 9.2 36,8 36,0 40,0 32,0 95,00
Alagkland Re Cs 31,6 37.6 36,8 34,0 35,0 €750
H. c' 37.6 ’6.‘ 360& n06 35.5 88‘”
Woibullts Nesistana 38,8 32,8 39,6 39,4 374 93,50
Common Algike 40,0 39'6 40,0 4040 399 9975
Tetra Alsike 36,8 38,8 37,6 38,4 379 U5
Vornal Alfalfa 27.2 3R2.4 37,0 36,8 33,6 84,00
fanfoin 35,6 344 3.4 34,8 3.2 87,00

Be cpsecece 367
Analyeies of Variance 8¢ sess 1,2191
LeSeDs eese 365
CeVe sscsse 3,868

Source Dals lean Square I

feplication 3 204165166
Variety 15 13,108493
Error 45 5,944811
Total 63
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Wheatgrasses « Irrigated 1961

Righteen vheatgrasses seoded in 1960 were harvested once on
Jane 22, It would have baen cut the gecond time had growth
frare.

Justified,

Stand egtimates were taken ™ uge of the forty unit
They variod based on five msasuroments averages from nine to

in the fall in many cases, Standard Crecsted and Whitmar Pearde
less were notably poer in gtand with 13,26%,

ble X111 ghowe the one cutting yields and aftermmth rank with

in tong per acre at twelve percent moisture, These vary
o84 to 3,59 tons per acre, Nanking one to five in yield

! 1,0, 20, 3,59 2.«lrecnmar, 3,17 3~loe, 3.16 4.-llabe

s 2493 Seeimr, 2,64, All of these are intormediates. 864 Tall
1s firet avong the Tall warieties with 2,25 tong, but it ghould be
pointed out that the harvest was schedulod by Infermediate maturity
and was somowhat early for the Talls,

In regrowth after cutting baged on four replication averace
estimates, the top ranking varietiee aro:

1, Ree Intermediate:
2, Greenar Intermediate
3e ". Ida, " Yeb, 50. 8.0y 20 Iﬂwhh’ and Yandan 759

Fuhescent

‘0 ﬂ. uh.f. mw’mmw‘msm
Streambank

5. Neb, P,I, 985263 Tall,

Statistieally, @ifferent ylolds wore obtained in thig trial at
the ono percent lovel, The C.Ve wae 7.46%,

See Table XIII for yield, XIITA for stand data, and IIV for
mturity characteristics.

8
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Maturity Characterigtice of Wheatgrasses and Logumes

A Pifth roplication of the vheatgrace and emall seoded legume nurser-
les=irrigated was seoded for obperwation of mitwrity characteristics.
Attompt was made to note bloom dates and harvest Iy varietics or mture

ity groups vhen ready,

Pata for wvheatgrasses 1s shownin Table XIV, Vields are merely iniicative
gince gingle plots were used, However, thay suggest the possibility
that the Tall vheatgrasses were harvested too early in the eighteoen
variety yvield murgery, lNone of the vheatgrasses reached bloom gtage a
gecond time,

Data for the Jegumes s shown in Table XV, Only in the esse of Dollard
red clover do these single plot samples indicate that the management

of the irrigated yiold nursery was unsuited to the waristy, It will

be noted that elght of the legumes in the murpery, even though they
produced considerable regrowth in the yleld nurgsery, failed to reach
bloom gtage for a socond harvest, or in other words, might be elasced
ap one cvtting varioties,

Date of bloom in 1961 indicates that certain of the wheatgrasses eould
be put with certain of the legumes in mixtures for irrigated hay pro-
duotion that could bs harvested as pood quality hay in July vhen favere
ahle harvest weather is oxpected,

two

The indicated yield in cne cutting, if maintained during the next
yearg, would be strong competition for two cutting mixtures,

See Tableas XIV and XV,

Table X1V, 'heatgrass Maturity Characteristics, Harvest yleld
indicated bw 12 %, -of ingide row,

hn!aiu #
Wh tmar Peardioss 34004 s
fiberian P27 6= 7 G0 7«5 7= 5 1,90
Vandan 1422 Tall U616 G=16 T= 5 7«10 T=10 3,30
Hebe P.I. 1985263 Tall 34527 =26 Te 5§ T=10 T=10 1,46
e 64 Tall 35099 =26 7= 5 =12 10 3,56
Alkar Tall 35281 G626 Te 5§ 712 710 3,43
A 12465 Tall 35262 Gu26 T 5 Tel0 710 3,17
A Tntern, 35306 6=12 G=lf G627 7= 5 2,41
Oreonar Intarn, 35248 G-14 G2 G277 T 5 2,48
Tdaho 3 Interm, 34224 G6e16 (2 Te5 T=5 3,05
Helw, 50 Tnterm, 34528 6-12 612 7= 5 7= 5 3,36
neo Interm, 35110 6Gwl6 620 627 7= 5 2,86
8, Dak, 20 Intorm, 35927 (=12 (=19 =30 7= 5 3,01
Van, 79 Pubesc, 34617 Gelb (e22 6=30 7=5 3,71
Topar Pubspe, 34620 6= 9 6=l (=27 T=5 2,7
Utah 109 Pubosc, 39981 Ge12 Gl (=27 7= 85 2,67
fodar Strhk, 34618 6= 5 612 Gelb Gelb 67

————-——



Table XV . lecume Maturity in 1961, Yields in tons per acre at 12% moisture from 12 feet of center

2nd _ Total
130 4422
136 4.73
1,90 5,58
1,78 5.46
5,28
171 3,66

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

fe 7

3% 3

“““““““““

1335333338
34 §.%

|
111

Ottio Mammoth
Weibulls Tetra

et
o3
92
37
62
68
56
NG
<14
oH6
1.95
3.78
4e28
2.7
354
24,96
2.82

1383
ad

L

Tetra Alsike
Vernal A1falfa

Common Alrike

4




eRe
Maturity of Graseegs «= 1961
The height of grasses in several Station grass muweeries was deterw
mined on May 12, 1961 as an indieation of the relative earliness of
the species and varieties growm.

Helght
in

gE

Fotome

Commoreial, Towa I, Kentuoky Syn., Pae. Barly, Pa, Medium,
Avon, and Wise, 52
ﬂumhywu,muﬁ,hhh!uﬂﬂnﬂhh&m

b7
Zogoueg

Alta
Goar

Fye 31
¥ye Cle32, Oregon 436
Locumeg

oo @O

EY- 3=

lakeland, Tetra Alsike, Vernal Alfalfa, Sanfoin
Fenland, ﬁon.ra. comon Alsike

?igeag

hh&OEMmdh
Muuruﬁ. Mq(mumﬁhuﬂnmhlﬂ9mhumt
m¢03mund
HMhnBuﬂhul Siberian F27, A 12465 Tall, Amuyr Intormediate,

Alkear Tall
N. m’m.mml. llebs ) 2% ”5“31‘.!1,56‘1111.
Topar Pubescent, Sodar Streambank

Dlverraggeg

19949-410
nméoa
P=5903, n.m. Fe15398, 1378333, 14095803, fhoyman Pig Flue,
Potomae Orchard

Lo R

oa mobB

gl




Sl
Incheg . Yarictiog

Montana 1
Achenbach, Southland, Wis, 63, Saratoga, Montana 11,
Lincoln

Lancaster, Manchar, Can, Common

Ilecollanooug in Mixtureg

Potomac Orchard, Meadow Foxtail (Headed)
Alta Fegoue
mnnmmgm munmﬂnlunhnmn

Tall Oat te
amﬁh. A&nu.. Vhitmar Beardless iheatgrass

o 9B

woaal

Vinter Hardiness of Alfalfa

Five alfalfa varioties wore sceded under irrigation for observatien
of winter hardiness, This season all that wme done was to determine
stands by use of the forty unit fyame, Stand percentages vary frem
80,5 to 94425 in 1961,

Table _XV4A . Occupancy - Vinter lardiness Alfalfap at Creston, Montana

April 20, 1961

Alfalfy fepee A B € D B Total Ave, Mean §
Lahontan 1 30 24 28 20 40 U2 20,4
2 40 40 40 40 34 194 38,8
3 36 40 40 40 40 196 39,2

4 40 40 40 4D 40 200 40,0 36,6 91.5
Vernal 1 30 24 28 28 40 150 20,0
2 24 32 40 40 40 176 35,2
3 40 30 40 38 40 196 39,2

A 40 32 38 40 28 178 35,6 35.0 875
24a 1 20 24 28 28 3% 134 26,8
2 40 12 32 32 28 150 30,0
3 3¢ 30 40 32 40 180 36,0

4 40 38 34 40 28 180 36,0 32,2 20,5



'
®
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Table JVA . (Contimmed)

Alfalfa Fopse A D € D E Total Ave, lMean £
Now Moxico 1l=1 1 40 38 36 36 32 182 36,4
2 38 40 32 40 40 190 38,0
3 34 40 40 40 40 194 36,8
A 3 36 38 40 40 188 37,6 37,7 9L.25
Tow Moxico 22«2 1 32 12 32 40 40 156 3.2
2 24 34 40 34 36 162 33,6
3 32 40 40 40 40 192 38,4
4 A0 40 36 40 40 196 39,2 35,6 09,00
;Otaii LEERL ] 3’.‘2
Amalyeip of Varlance I-.S.D.b!;u 3.5
Source Dals loan Scuare E
Total 9 — RS

feationg 3  310,2267 10,330
::lhzm 4 85,84 z:lﬁl
Var x epse 12 23,8933
Error 80 30,02

Oraggos == Dryland 1961
Cragses geeded on a dry hilltop near Folgon in 1958 were harvested

in one cutting on June 27, A shortage of June precipitation wue
noticeable in ylelds of the least drought tolerant spocies.

Yields in 1961 in tons per acre at tuelve: moigture varied from

o8 for Voadow Foxtadl to 1,21 for te Wheatgrass. Tussian

W11d Rye, while doubtless drought tolerant, produced ,35 tons per acre,

Crassep producing (90 tons and upward were Standard Crested
mw.wiuw.mmmmm s

In a three year average production, Intermediate Whea leads with

1,64 tong followed Ly Pubeseent and Tall Vheatgrass with 1,28 and
1.27 tonge In the 1,05 to 1,19 ton range are Standard and lordan
Crested, Slonder Vheatgrass, Manchar and Linceln Prome, Sherman Pig
mm,d‘hm.uﬂn Timothy, 1961 yields and three yoar
average yieldg are reported in Table XVI,

Statigtical significance at the ocme percent level is found botueen
yieldg of entricg in this mursery vhen compared to Russian Vild Rye,

The coefficlent of variabllity is rather high, 16,498,



Gragses « Dryland in lake County in 1961, Yields in toms per acre from one cutting

on Juwe 27, 1961,

Table XVI .

5,!'.
Ave,

1V Jotal ___Ave,

feplications
il 111
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Tico lursery e Dryland 1961

The Tice grass murmery near Ovando was observed on July 21
by Ce We Moath and Donald R, Graham, Production was ranked
from ono to ten for yleld, and samples of grasses harvested
indieate that ylelds per acre vary frem 1,5 tons ots
ranked one to as low as .15 tons for plote ranked ten, Stand
and maturity estimates were aleo made,

¥r, Graham made gome poil observations and degeribed the soil
as followns

Color: Darker than a brown soil except for the surface
four incheg

Fhases Very gravelly

Textures S1ltyeclay loam surface grading to sand at
twenty inches
lo ¢lay btulge and only ome gradual horigon
boundary at four inches,

were in oxeellent weedefres condition, OGrowth was good
drought tolerant specles, Yield of Orchardgrass indicated
favorable moisture than at Polson, Grassos were cloger
turity than expectod and about two wooks later than at

HI

Dbeervations are ghewn in Table XVII,
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Table_XVII . (Continmed)
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Pive varictics of tall fepeue sooded in 1959 were harvested in
one cutting June 1 and atormath rank eetimated September 7,
Growth 14 not justify a second harvest,

lﬁ{!ﬂdhﬁunﬂhﬁmmﬁamummhhbh
-

Alta was first in yield this geason and for the two year average
followed by Fentucky 31 and Fentucky Gle32, Kentucky Cl=32
led in producticn in the irrigated trial,

The mean yield for the nursery of 2433 tons is double that of
the adjoining orchardgrass mwrsery indicating greater dpoucht
tolerance for Fegpeus than for Orchard,

Data from thig murgery is included in the Montana report on

Pegoue varietion, Amalysis of ome cutting ylelds indicates
significance at the ene percent level and a CeVe of 5453%

foe Table XVIII,




$990° 49 J0&a
8801 LTY6TL® Lyopasy
' well*9 soYYe € suopysog dey
o N = b
9s° me *q*s*1 —3 TmypwE U oy
s_. ..... .QOWJ
éget® 5 i's eoUELIL) Jo Srsirwuy
m.N ............ .m
[ S g 7 g JqueT wy
ge'e 00°2 203 €6°1 ge*z =1 %'t T 9g=y uedeay
€ 4 € £ € juel wy
gre €6°'T | ASA L T 6e2°e ot 00°e 2E=10 Lypnguey
Y v v G 4 Jues ay
er'e 4L1°C s EL°T e 6e°e g7'e T 4809
T € T T T ques Wy
88°c §9°¢c 850t 9e*e €6*e e 61°¢c T 1€ Lppnguey
4 1 4 [ [ quur @y
Yo°c 06*e o't LE2 e 9% A3 3 T ULV
TWGAY  veav TU30] “AL 111 11 T a0 ZROpa0L
A suogyuordey

¢, xequogdes = jutl YRBEIeq s ‘[ eunp = Supyyne ouo ‘eungegom YZ[ I
o20t Jod SUOL °*TYP6T UF UOTIUIS OUGIY TuBjuOy UIeySenyldo 39 puvpdig - onosey °*"TLIIAL orqul



78°8 03 TOL

L999E*6 gt doy x amy

«lS%9 90°8S Y Lyopa8,

9%6°1 nnnnﬁ.._mm € suojeopdey

$°z ..Waw *0*5*1 =% SIwmueel .u@ st

6t *(38) *a’s*1 eoutjav) jo spsdreay
a.a SsRessseed .“

05*76 8°Le 7°9c o8l 9€ o7 Y€ [+ oy Y
2°%6€ 96T oY o7 or oY 9€ €
0°9€ 08T 9€ 9€ =4 oy oy 4

9°6¢E 86T oY gt oy o7 o7 T 9=y wodesy
0836 Y°6€ 0°0Y ooe oY oY o7 o7 o7 7
007 0T 07 oY oy oY oY €
e6E 961 9€ o7 o7 07 o7 e

7€ 6L z oY oY oY oY T 2e~10 Lpouguey
eL°88 §°GE e°5E 9LT ge oY oY 9€ cE v
b al* 4 61 9€ 9€ 07 o7 07 €
9°5¢ 8Lt 7€ o7 oY z€ 44 4

gzt Wt oy ze =4 e oY 1 LU0
$e°L6 6°8€ 0°0% oge o7 o7 o7 ov oY 7
8°s€ 761 o€ e 07 0y 4 ) 4 €
7°8e o6t oY ) 4 9¢€ 9€ oY 4

7°8E 6T oY ov oY 9 9€ T € 4Ayoujuey
§T*66 L°6E %07 o0e oY o7 oY oY o7 7
o*oY 00 oY oy oY 07 oY €
o*oY 0oe oy oY oy oy oY e

g8*ee 61 g€ oY 9€ o7 oY 1 I

£ uve, *aay 15304 4 a 9 o v *dey Lyopans




- A2 -
Orchardgrasses == Dryland 1961

Tineteen orchardgrass wvarietiop seeded in 1959 were harvested
in one cutting on June 1 and height of aftermath in inches
;-;mdmhr‘?. The mean yield from ome cutting was

«1 tonas,

Yiolds in tens per acre at twelve percont moigture are tabue
lated in Table XIX, Algo ghown are two yoar average ylelds
and height of regrowth,

Ranking ome to five in yield this season are: 1, dvem 2, Wige
congin 52 3¢ Jowm 6 4, Commereial 5, Pa, Medium,
Avon, Towa 6, and Wisconsin 52 rank one to three in two year

average production,

In helight of aftermath latar and Towa 1 lead, closely followed
wnl‘tl.lmﬁ.l!ﬂmm-.ﬁ.

1961 was a poor year in which to demonstrate yield abllity

in Orchard varioties on s but a very good cne to
ghow abllity under a1 % econditions,

Aven came close to being signiflcantly higher in yield than
Fotomae under thege conditions, three were lower,

Data from this nurgery are inelunded in the State roport on
Orchardgrass varietios.

See Table XIX for yield and Table XIXA for stand datas
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Table_XIX ., Orchardgrass « Dryland at Northwestern Vontana Pranch Station
in 1961, One cutting and aftermath, toms per acre at 12§

tions 2 yoar
Il I IV Total Ave. AVEe

M

Fotomac 1 1,83 1,22 1,04 76 4,95 1,24 1.8
in 8 6 6 6 6450

Alarea 1 100 1,15 139 144 4,99 1,25 1,7
m 7 6 7 7 6475

Anrora 1 B7 B7 B SR 3,15 o7 1,40
m 6 5 5 6 5.50

Cormercial 1 1,36 165 1,01 1,22 5,34 134 1.8
im 6 6 5 6 575

Towm I 1 134 1,20 1,55 9 4.88 1,22 1,92
A 7 7 7 7 700

Towma 6 1 99 1,98 L84 2,00 5,82 146 2,
am 6 7 6 8 6475

Romtucky Syme 1 1,17 7 1,05 7% 3,70 93 1.M

latar 1 ) 52 91 1,06 3,45 86 1,68
m 6 5 5 7 5475

Fa, Farly 1 146 1,52 54 1,56 5,08 1,27 2,@
m 6 7 5 6 6400

Pa, Yedium 1 1,23 76 1,66 7 440 1,10 1,95
am 7 6 6 6 625

Pennlate 1 1,00 1,07 100 1,29 4,49 1.2 1,88
im 7 g 7 6 700 /
im 5 6 6 6 5475
am 6 5 6 6 5475

Vigeongin 52 1 1.7 .“ 1,70 1,62 6,05 1.5 2,07
am 6 7 6 6 6425

Utah Sym, 2 1 96 1,17 1,22 1,35 4,70 1,18 1,86
mm 6 2] 6 7 675

=26 1 63 D T 59 2.5 ofd 1,40
m 5 5 6 5 525

37 1 W52 W70 JThA 96 2,92 o7 140
am 6 é 5 5 5450

143 1 A 61 57 34 1,86 A7 1,29
am 4 5 5 5 LT3

Trogdon : | B4 2,03 T3 95 4S5 LA 1.85
m 4 7 5 5 525

B esasessess 111
Analysis of Variance CoaRe otzoo. «1835

e, e e =
54
75

.m a.m clv. Gssssnen u.‘”
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Occupancy « Dryland Orchard at Cregton, Montana

20, 1961

April 20, 2

Moan §

Total Ave,
200

Reppy 4 B C D B

Table XIXA .
Variety

192 38,4 38,6 86,50

40,0
190 32,0
190 38,0

e R at 4

37.6 39.2 92,00

40,0
4040
196 9.2

NN~

i 0l NG

ey
37. -
196 39,2 38,2 95,50

178 376
192
108

40 36
40 40
2 3%
36 40

RRSS
BRSS
R3$S

NN~

oM~

Towa I

190 38,0

LR i at

Town 6

196 392 38,6 86,50

196 39,2
2 384
196 39,2

40,0 39,2 98,00

i 0\ ~3

-

Pa, Farly



Total ives, Mean &

-
E

-‘.’-

WQliei

(Continued)

Ta

39.3 98.25

40,0

200
40 19% 39,2

200

4040
190 38,0

40
34
40

40 40
40 40
40 40
40 40

SRSER
SSSK

N3

Pa, Modium

40,0
198 39,6
40,0

200
200

40 40
38 40
40 40
36 40 194 38,8 39,6 99,00

0
40
40
40

~

QS8R
SS8S

N~

Pennlate

3746
3%
372

4040

32 188
40 192
I -
40 200

SRS
RERS
SSRS
SWRAS

ok Rt

38,3 95,75

3546 36,6 26,50

36,0
376
37.2

N~

38,0 95,00

3644
192 384
196 3942
190 38,0

30 1
40
40
40

(=]

RIS
SRSA
®RESS

4

40
36
38

0N ~g

96400
36,8 37.6 94,00

3746
3746
384
18, 36,8

40,0

4040
9 38,8 38,9 9725

2
40 200
40 200
40

=]

RISR
SRR
HS8S

40
40
4

40

=0 n~g

Ge37

36,0
192 38,4 375 93.75

180

Lol Lk

Comtinuod e



Varioty Repge A B C D E Total Ave, Mean ¥
Tropdon 1 3 3% 40 282 36 176  35.2
2 A0 40 40 40 34 194 30,8
3 38 36 40 36 40 190 38,0
4 36 32 40 32 36 182 36,4 370 RS
i X RS R R L ”“9
Analysis of Vardance hsonlii:z-tou 1.4
Le%ale cosne 1,8
Scurce Dofs lbon Souape I
Total 37 - —

Wheatgrasecg == Dryland 1961

nmmmmmneommmmm
MtMmmwuaMthrMmhmﬁw
;;hlou. . gnd .

m.m,wmummmmmwu
this first gpeagon of harvest and of thege, S, Dalk, 20 was leading
with zmmfellmd ‘vww’.ﬁ! 10” tons.

In growth of aftermath, S, Dak, 20 was firet, folloved by Oreenar
and Ree, all Intermediatos. _

variotios within species,
fee Table XX for yield and Table XXA for stand,
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Table X o ‘heatgrase = Dryland

Yapioty or Mix OSut I JI XTI IV _Total Ave, TFapk
Poardlegs Vhitmar 1 AB 65  JBL A6 2,20 55 10
Am 10 9 9 2
Siberian P27 1 ;.48 som ;.3’ ;Dm 461 1,15 6
fim
Crested “tandard 1 9.“ 9.65 ’QN 6.7‘ 2,81 «70 10
fim
Tall Vheatgrase 1 1A W75 H8 59 336 84 7
Mandan 1422 Am 5 7 a ’a
Tall Vheatgrass = 1 o2 42 JT6 67 2,47 62 10
Neb, P.I, 985263 Am 9 8 9 8
Tall Vheatgrass 964 1 %.30 6.8‘ 7.86 }’.N 402 1,00 8
Am
Tall Wheatgrass=Alkar 1 6.96 8037 7095 1,14 3,92 90 9
Am
Tall Vheatgrass - 1 1,090 1,01 1,32 ,70 4,02 1,03 2
A 12465 An 6 6 7 : 4
Intermediate Amr 1 ;.65 51041 61'03 %.25 S¢34 134 7
n
Intermediate Creemar 1 %.81 ;.LO ;-.85 ioﬂ'f 6493 1,73 2
Am
Intermediate Idahe 3 1 g.zé ;.2& ;.45 2.42 535 134 6
Am
Am
Intermodiate Nee 1 11'..'4 2.36 ;.&1 ;.66 597 1,49 3
Am
Intermediate S,Dak, 20 1 2.36 2.31 ;.39 a"!.ﬂ 9:48 2,37 1
Am
Puboscent Mandan 759 1 ;.34 ;;03 1.38 ;.&0 5¢15 1,29 L
Am
Pubegeent Topar = 1 o83  JA1 1443 493 4,00 1,00 8
theatgrass Am 7 7 7 6
Am
atreambank Sodar 1 2 57 99 52 2,10 53 9
An 7 8 7
Re ensveseesee 14
Analyeis of Variance :.:.Di ;; sese :?
e e B RS L LeBeDa(1%)eens 37
Variety 17 829 23467 CoVe socscsces 84258



Table_XXi , Occupancy « Dryland Wheatgrasses April 20, 1961 Pased om a Pive sample
average, 2% times occeupancy equals percent stand,

1

Replications
i1

i
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These pame legumes were included in an ted trial and
reported in Table XII4 Red Clovers exceed in season's yield
in the irrigated trial,

Analyeis indicate significance in the data, DPata from this
mwrsery is to be included in the Memtana summary of vork

with legumen,
See Table XXI for yield and Table XXIA for stand,
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Table XXIA . Ocoupancy « Dryland Legumes,

April 20, 1961
Dased on five gamples per plot with forty unit frame,

- -

" Repllcations Toroont
Jariety op Mix e - ﬁ 11 IV __Ieon  Stand
Zigzag Red Clover 3440 3942 40,0 372 37.6 94400
Penngeott Red Clover 27,2 39.‘ 38,0 37.2 35.5 82,75
Kenlan® Red Clover 35.2 40,0 39,6 32,8 36,9 9R@.25
lakeland Red Clover 344 40,0 38,0 38,0 37.6 94,400
Dollard Rod Clover ”.6 40,0 39.2 30,4 8.8 97.00
Common Algike 4040 40,0 40,0 38,8 39,7 99.25
Totra Alpike 39.2 40,0 40,0 9.2 3906 99,00
Vernal Alfalfa 35,6 28,4 35,6 34,0 334 83,50
Sanfoin 35.6 372 36,0 35,2 36,0 90,00
;o secssscencese 723

Amalyels of Variance SeBeRs svsececs 1,2749
Losonc (s’i sennd ’d?

CeVe covenscnse 3428

Source Dells Meanlouars I

2684
2460

Topldeatien 3  12,457766
Variotics 8 14,87
Prror 24 6,501112

Total 35




A1f21fa Varioty Pvaluation = Irrigated and Dryland

Five warietics of alfalfa were eeceded in single row twenty
feot long, rous two feet apart, and four replicatioms May 4 in
Yo5. The dry seoticn west of the irrigated section is sufficiently
n,nthntmhmwﬂMMuWGmoﬁw.

Four readings, using the forty unit frame in each plot, indicate
very good ptande on October 2, firom 86 to 100 percent,

Orchardgrags Variety "valuation e Irrigted and Dryland

Twe warieties of Orchardgrass were geoded adjacent to and in a
ginilar mannor to the alfalfla above, Stands run from 93

m.

:




Table XXIle Nm e Sanfoin Pactwop October 5, 1061
Five ings with a forly unit frame, d

Top! eations " Tercont
Jarioty or Mix - SR, o B Moon __ Stand
canfoin 04 316 20,8 26,8 2944 T30

Sanfoin & Nebe 50 33,2 36,0 32,0 28,0 32,2 080,75
fanfoin & Stipa 3.0 3644 23,6 29,2 33,3 03,25

ftipa 14,8 10,4 18,0 9,6 1342 33.00

Sanfoin & Nordan 36,0 34,0 35,6 32,8 34,6 86,50

Tlordan Rd 304 33,2 272 30,8 77400

Teb, S0 30,0 33.2 2.8 25,6 279 0.7

L.S.D.gg 2.3

Analysis of Variance Lol 349

Sorce D Manfomre L

Total 139

Rlock 3 1664733333 83780

Variety 6  1048,095250 52,63

D = Var 18 g 1,55

Trroy 112 19,928571
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PRELIMINARY INVESTIGATIONS 5028

1961=62 Bodget = $1968,33

i
it
mmm .w

ounm
m_muw

w 383
m&
mw

mmm
£8Eéfe

MefaCa

to have

roughness,

wore gaid to have
ted and imeluded in

fow of the crogges with apparent desirability and sufficient production
mmmmmmuu. It will be obviocus in the tabulated

charactoristics are tabula

and the remaining

In proliminary ohserwations at digging ti-,
have deep scab,
However, the official sead readings will be made at

no seab, seven to
1light gurface seab,

mm.mm :

per hill, as

Mm.
Thie timeg 13,200,
in‘icates a

and vhite meat
pcmﬂ-pu-iﬂl
forty inch rows
per acre,

ecarly maturity

L49
in
tons

m‘lad mmbersg of tubers and weight

m,minﬂsuu very high yield,
peduud
aplnd foot

uwam

ma

— e ——————a



Table XXIII . Pvaluation of Potate Crogses 1961
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Table XXIII , (Contimmed)

Type & _Coler Meat  Skin

MHE e X

$385F 3
§38H8L

e OO D NN
1 v v g

| aRRREddR

1 REEREEE®

F8 Flat

R ® Round

1 L = Long

2 Iaturity indleated Yty vines August 28
2 Taulte: S w Deep Seab

C 8 Alr Chocks R = Rough Ml & Many Hollow

fl ® follow Eeard




196162 Pudget = $1373,33

The grose return from the farm flock in 1961, consisgting of ve
cwen over eme year and twelve ewe lambs (January 1, 1961), was 012,
Thip is an average of £24,17 per owe of producing age.

fSoventy lambe were born to fortyethree ewes with siwty-two weaned or
138 percent,

Valuable agelgtance was secured from the Montana Vool labora again
thip year, Ny their cwamination of fleeces chorn and of lamb

ies, ve ave advigod of need for oulling and selection, and
tmew which of the ewe lambs have desirable fleece characterigtics for

gtaple, Six flecces were finer than thirteen too ghort for
grade in eleven months of pgrouth, fMocces varied fyrom 4,1 to 11,0
meme in length at weaning with an average of 647

any, A4 Pferonce there might be in offeseason hweeding habit of these as
yearlings vhen compared to Columbia's.

Four Columbis rams were sold to two mem, ome a puretwred breoder at
ﬂm,m.
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Serry 1 can't give you the precise total weight of hor lambs weaned,
but at the average weight of the last eight, the total would be

1190 pounda,

On hand Jamuary 1, 1962 there are fiftyefour ewes cne year and over,
eighteen ewe lambg, and five ranm lambg, Ffecords for thoge kept based
on total pounds of production divided by ape average are as followuss

Iumbep Ags Avo, Lbge tool Ave, Lbg, Iamb ognod
o 6 12,1 100,2
5 5 114 87,6
] 4 11,2 78,5
0 3 10. 0 “ - 5
13 2 948 574
12 1 75 00,0

Dorcote
Solunbla Columbia
Tumber born 18 12
lLost firet weck 4 0
Veaned 14 1e
Pirth welghtesinsles .; 4 11,25 (4 11,69
Rirth velpht=tuing . 1 ) | 1 9428
Veaning weight of twing 6 68,83 Y, 75420
Weaning weight of pingles g) & 86,1 4 91425
Total welght of lambs weaned (1bs,) 1102 1418
* TIncludes lambs raised as singles tecause of logs of cme twin,
Condition Sgoreg.
L 1 0
Se 2 2
3 5 6
¥ 2 5
2w 3 3
; 0 1
3 %
Lgmb Meece Chargcterigtics
Tength in MM, (ave,) ok o3

- & &

for the flock in 1962 include a contimuation of the Columbia, Columbiae

Flang
Dorcet comparisen; offeseagon breed of the crossbrod oewes kept
thig purpoge; and quite possibly gelf=feeding of wether lambs when

for
they reach 65 to 70 pounds in weight,
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Another way of comparing crosstred with straightbred lambs is teo
compare weights of lanbs from the same eves.
mmmg Crosgbred lLambg in 1061
Heahe VoD Cone=
Birth ing die Pirth ing i
e Jear ke te tlop Ut Wt tion
59 1960 367 9.5 62 3= i23 10,0 75 3
: 368 9,0 65 3= 425 95 W #
JO328 1960 322 9,0 64 3 3890 85 170 3
2?3 7.5 6 W 390 9,3 65 3
127 1969 270 10,5 89 2 391 11,0 90 Be
b A THA | 1960 351 11,0 T2 3 402 1n,0 » 3
352 9,0 65 3 403 10,5 2 2
J=9438 1960 ;g 9.0 63 3 457 0.5 % 4
36 7.5 T M 458 8,5 o7 3=
Ledl12 1960 U2 90 T 3 392 9,0 80 3
U3 6,0 58 3 393 93 77 3
192 1960 369 12,0 7 ¥ 403 15,0 1m 2
251 1960 378 7.0 56 3= 397 12,5 92 2=
1=1406 1960 3% 8,0 64 3 3ee 8,3 70 3
Total veightell 91 Total woightels 1%
Avorage weight 672 Average weight 7946

Difference « an average of 12,4 pounds



Table XXV . Detalled ewe production = 38 ewes with three year records
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(Continued)

Tahle XXV .

“ b4 -

'}O qno
gpépmé

SANERRES

KEERE T
Addddo

CRERESLE
dAsaa

00§§§000

9%5295499%

RARYIARE

or-t-o

d3gsads

SPRIFILR

Ritaa1

ERE
Add

A4A

Qe aL g0

8388
Adan

3

i gdgdeg

munno nn ne

ARIRENRR

U\QOI\U\OO“

: ddddeddd

11,0

12,5
12,0
13,5
10,5
10,0
10,5
13,5

740
9,0
10,0
9.0

14,5
10,5
14,0
12,0

154
169
17
178
120
129
1%

1957 152

Chok

Totalommm——  2446,8

m”-

12.4

Total ewe L73,0

W




The three yoar average production for the thirtyeeight ewes in Table XXV
1s 12,4 pounds wool and 64,4 pounds weaned lamb,

While this line of investisation will doubtless be continued at
Northwegtorn Branch, i1t may be poseible to secure rocorde firom other
gources and thus confirm or disprove the wvalue of yearling or twe
yoar traits for predicting mature performance,
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INTRODUCTION

Thip report will be concerned with research on cereals, weeds, ane
mal forages, and now crops.

has been reduced somevhat because of tudget limite

The cereals
ations,

Prorae

rrogram
The winter vheat program was enlarged to include a Mreeding

The control of weeds using chemicals was the tagis of research in

this projoct,

Several crope and weed speciecs were ptudied,

The work on now cropg was concorned with oll erops and the annual
forape stuldy was corn for gilage profduction,

A statement of climatic and growing conditions is made a part of

this report,

During the 1961 calendar year, the author took part in the following

activitiess

g

f

iy

g
gz

Agricultural Coumeil

Vestern Mont, M“O.m
Wegtern Mont, Digtrict C, Agents
Feader Tour

Flamning Conference

Advigory Couneil
Congorvation Day
Conservation Day

Fugrell School Children toured ftation
Edmington Pull fale

Ammual Conference

Hace

EKalispell
Migsoula
Mggoula

Flathead County

Pozeman
Ealispell
Pureka
1ibby
Kalispell

Kalispell
Pogeman




CLIMATE

le I gives a brief gummary of weathor data, The groving seasom
tal for precipitation was 18,15 inches, 7 inches below normal,

thig peason as Auring the 1960 season, spring grain yields
vere poor, Winter uheat yields wore to good, May moisture was
above the average for the 1949 to 1961 period, however, Jume, July
and Auuet vere comsiderably below normal, W hﬁdod!&u‘n
May and early Jume conmtrituted to a severe epidemic of stripe rust,
M This digease had a very deprossing effoct

»

on
o particularly in the lower valley area of Flathead

County.
The lagt k11ling frost ocouwrred May 6 and the firet killing froet in
the fall wmp ¢ 1961, This a growing soason (frost

12 gave
free) of 129 days. nuinmmlmmmm
frogt free pericd,

Littlowmvimnmngofmfunlmmﬂ. Winter
tomperatureg vere mild with a low of OF F on » 1961 being
recorded, The highest ture

ture was 100°, the ovor recorded at the lorthwestern
Montana Pmanch Station,

i
;
E.
:
¢

to erops that had not been harvested, Corn wore severly damaged
by the hail, A fifty loss of vheat was cauged bty the hail and
a total logs of varioties was sustained,

Trrigation water was adegquate during the growing ceason.
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IITLE: Seall Crain Tnvestigations

Coordimators -
1, Vinter Vheat « E, R, Hehn
2. Spring Vheat - F, 1, Melleal
3. Spring Barlay - B, A. Hockett and R, F, Bglick

Ae Vinter Parley « R, Py Belick
5, Oats « 7, Fy Falick

FIIDS: State = $4415.00

LOCATIONs Forthwestern Montana Pranch Station and offegtation
l1oecations in poveral Nerthwegtern 'ontana countiese

ZRORARLE DURATIQNs Indefinite
EXFERIMETTAL DATAS
INTRODUCTION

The small grain investigations project includes winter vheat, erring
vhoat, winter barley, spring barley, and cates The trials are cone
mﬁumunﬂmminmmmmnhm
Plang for work on these Jocts are formmlated and designed in a
Flamning Conference at Main Station in Pomoman early in the spring,

Handling of 1ine row and foundation seed is inmcluded in the project,
however, it ig not a research problom,

MATERIAIS AND METHODS

Station mupgeries are rrown in four row plots, ten feet long in general,
within a randomized or triple lattice desirn, Offegtation plots were

Planting wae done with the Station's four row bolt seeder mounted on
a Parmall Cub tractor, Secoding depth depended on moisture and coil
eonditions, usually ene to two inches,

veods wore controlled when necospary, OCultivation was done with a
mmmmzm-um!mnth-mwp-mn
a parden tractor. mmwwiotmmﬂmduﬂal
the growing season, Twe inches of water were applied on Jume 26, 1961,

Flots were harvested lw hand uging a small hand gsoythe, Threshing wvas
done in the fleld or at the immodiately following harvest, except
cate vhich were bound and to dry, A portable Vogel threshing
mchine was used in threghing the plotes
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A11 harvegted samplos are cleaned and weighed and yields of each plot
are ealenlated from the welights, All weights per plots are given in
grame except in larger plots (f10ld size) vhere pounds per plot are used,

Foun‘ations seeds were harvested with commercial machinery, ILine row
a&mwhm,wﬁh.hmemmumom
m .

RESTITS AND DISCUSSION

The resulte and disougsion of this project will bo considered individe
mlly for each crop listed in the introduction,

Winter Wheat

Nurgeries grown thig year were (1) Western Regiomal Hard Rod Wintor,
(2) Interstate Nard Red Winter, (3) Duarf Punt lines, (4) Short Straw
and (5) five offestation mrseriecs,

Ti1lage methods for the comtrol of dwarf bumt, production of winter
vhoat on fallow versus winter vheat on corn land, Vestmont versus
Vagatch in adjacent plantings, and lreeding material from warious
gources were ovaluated and studied, Some rowp were planted for
obgervation and study,

This nursery g grown at many Staticne throughout the western region of
the Tnited “tatess The murgery this year was growm on the lance Claridge
farm in an area known to be infected with dwarf bunt (Race De3), T
contained gixteen entries vhich were growm in four row plots eighteen feet
long in four veplications, Thirtyetwo square foet

This nurgery was seeded September 13, 1960, The soll was very dry at
the time of geoding, Seeding depth was shallow to emgourage bunt infection,
mofthiamﬂm-MaMmtmnmﬂrnorm ,
wng there a stand of vheat, Snow cover was light through most of the
10a8oN, There was no winter ki1ling in the nurgery that was evident,

Columbia and Vestmont has light btunt infoction rate, CeTe 13442 was the
only entry found to be Mumt free, For the firet time in seven years,
Wuadpiﬁmtlyluc!nmlaﬂ:nomwm“
This ecan be acgounted for by the high rate of dwarf hunt in Vestment,

Table II gives tho results of thip stuly, In studying this tadble, it
ghous a high lewel of bunt in many entries. Yi0ldg are about ncrmal
for the area,




entries were grown in this mwsery in 1961, location of this
mreery wvas in fleold Ted,

Table III (rl)rmoaumm1am. Cheyenno was
the mogt resistant ptripe rust Some entries
wore very blotothiudiu:uw

level of dwarf tumt, « In goneral, bunt was
quite light in this mureery. wae severe throuchout this
nrgerye Yiolds were alout normal for this rotation, Ho gignificant
am”mmmﬁwmmm
Tahle ITT (Part I1) gives yleld data for this nursery.

Duarf Pugh 1ines

Thig mmsery is made up of lines in advance generations vhere emough
goed 1g availahle for yleld testing, This matorial wae supplied by
Dres B Re “ﬁﬂ. winter vheat eoordinntor,

mﬂmmmipomﬁmmumm%nwmm
a high level of tumt, however tunt was found in all but gix lines,
There 18 a wide range of lod in this material, Vestmont has the
bost straw gtrongth in this mursery. Thore wag no line vhich was

glgnificantly higher in yleld than Vestmont, See Table IV,

Short Straw

The matorial for this camo from many sources and wms given
to the author by Dr. B, &, Helm, A1l entrice with the exception of
the chocks are sonieduarfe. Yogo, Westmont, Itana, Burt, and Cheyenne
are included ae checks,
mrmﬂmmmnummnamcm.
tile to stripe rust, Height varlations were congiderable range
mwmmmmumm
(1/B=1%eds % Tm16)uFguladebe Purt ws the highest yielding line,
mdemmewam
other chocks in the mursery. See Table V,



in the fall of 1960, Conditicns during

seeded
the growing peason, yields, and other factors about these nurseries

Migsoula County «= The murgery in Mggoula County wac grown noar
Huscn, Vontana in a dryland areas There was consideratle varie
ation in soil and slope of the land, Moisture conditions vere

te poor at time of soeding, Yieolds were falr for thig area,
howaver, thore were no eignificant difference between varieties
in this e The mean wars 26,3 bushelg per acre, Talle VII,

Ls By MeFadgen farm near o Yioldp are very low in
this murgery, A very dry fall and dry growing season, no doubt,
aceount for theose low yields, Tahle VIII gives the data for
these trials,

a o somo operators in that areas A
new variety 1g being made, lHowever, some obgervations
been made whish indicate cultural technigues may te in part ree
for a high infection rate, One factor moted in particular

Punt s in an area Northwest of Kalispell
for

1g the depth of sgeeding, Deeper seeding tends to reduce the infection
te

. mmornuiannwmwmnuormr
infactione
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With these obgerwations in mind, a etudy war designod to try to
measure some of the factors under fiold conditions, The following
conditiong or techniques were used in this study,

s Tallow only « this being the check and the type of treatment
given the soll bty the opemator,

Be Compacted goll « the fallow seil was compacted ly rumning a
tractor vheel over the area several times wuntil the goil

vas fairly firm,

Ce Dipked with a disk harrovw « the fallowed area was locsoned
up vith a standarddigl harrow,

De Vorked with a fleld cultivator « the goll was worked with a
fi0ld cultivator and then soeded with no more tillage operations,

B¢ Deop plowing « this area was plowed eight to ten inches with
a "vhoatland plow®, Thig made the goll quite loose as con-
trasted with the check or standard fallowed area,

Three gooding depths wers uged on each tillage methed, namely, #'e
ghallow, 2%emedium, and 4"=decp, A1 seeding was dome with an Ine
ternatiomal Harvester Craseland drill,




|

gome farmerg have boen soeding im the latter part of August in
undor fMeld conditions was degigned to measure the
thig early date of seeding on yields of winter vheat, Fro-
done at the Station indicates that “eptember 15 is the
date for winter vheat,

wvap for three dates of planting, mamely, August 29,
14, Table XV ghouws the resulte of this study,
with either the September 6 or Septembor
The early sced ,tcﬂedtotillnnnﬂm
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The treeding material this past seasom was grown on the lance
mm.mnmormum:. Broeding
Ire By Re

wvas Hehn, and
Dre Os As Voge

Vogel's mtorial =

bulks were selectod frem this material,

Twentywgix
hundred and ninetyethree plant solections vere madeo “rom
— 'g material, These solections came frem twenty-elfht
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1961 1ioe

Grosg Bow Tog Selected
5722 = Vilhelning 1 9
5686 x 5722 2 [
Carsten IV x P,J, 172383 3 6
Miﬂth!.lm 5 7
Vhite Vinter x» 5722 6 4
5770 = 5722 7 2
5781 x 5722 9 A
5780 x 5772 10 3
Cargten V x 5722 1 2
5775 = 5783 12 e
5775 x 5712 13 3
ﬁ% U 215 6
5772 x 16 5
Pel. 178383 x Cheyenne FPope 13
* Pedigree of code mumberss

5696 = (Ttana x Utah 175453) x Ttana

577 - PuI, 178383 x (Vorin 10 x Prevor)

m w?.!.lﬂ”’!m

TR - 5686 x 5TR

5781 o Vilhelmina x 5686

5780 - White Winter x 5686

5775 -Ol'hol!;.o

5783 - Cargten :9686

57 Turkey3

To determine the survival ability of gome gpring vheat and their roe
duarf hant, tventyeeight varieties plus Dakold fNye were
the # 1960 in dwar? tumt infectsd goil, Table VI
survival and the absence or pregence of bunt,

oeties to egtablish races of duarf tunt, date of geeding, and chemieal
econtrol of thip disease, Tﬁ of their work is found in the 1960
Annual FReport of the Negiomal Smut Research lLaboratory Yy C. 8, Holtom,
et al, This report is on file in the Station's library,




nursery at Kalispell, Montana in 1961,
plote, four replications.
Pate Flanted: September 13, 1960 Date Harvested: July 31, 1961 Sige of Flot: 32 siuare feet

Table Il . Agronomic data from the Western Regiomal hard red winter wheat
Grown on the lance Claridge farm, four row

Tield

R

'
|
'

18,6 58,4
152 5646
99" 56,5
59«5
5845
5649
17.9%  54.5
9 56,0
17.9% 59,0
59.8
5940
58,5

1525 19.e

16.9 58,3

4.8 57.5
o
7

21,60

148

1180 14.8 5‘5.3
16
16

1185
1485

1000 12,5 55.4
1215

75 18,4

1590
1731
1350
1430
1355
1428
U9 18
1334

5
255
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Sonno cnownocongo
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Chidek ke kiddekk
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Vestmont is the check in this nursery,
* Varieties yilelding significantly more than the check (5%)
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nurgery at Creston, Montana in 1961,

four replications, (Part I),

Date Flanted:s September 21, 1960 Date NMarvested: July 26, 1961 Size of Flots 16 8qe ft,

Table III_ . Agronomic data from the Tmterstate hard red winter wheat
Four rouw plote,

-wﬂ

tx| RRassoasaRaass

M EEEERREEREE R

l£24 sg9snasyssnanass
LB [ ki
+A| EBZEEER 58 BRERE

x Vasatche3) x Cheyenne 56101

x (Turkey x Oroe221)e117

. Vestmont (Short Straw)
. Tendoy (Cheyemne 57)

Jarioty
Cheoyenne
¥armont
Rego

. Newturk
Yoge

Ttana
Vegtmont
Triplet
Rodeo
Columbia
Omar
~ Vasateh
(v

|
|



at Creston, Montana in 1961,

data from the Interstate hard red winter wheat mursery
plota, four replicatiomns, (Part II),

R, o e 2

Total Yield in Tie

Trans Per Tiot

Co 1o

61,3
60,5
60,0
9.5
58,0
61,6
60,6
60,2
61.5
61.7
616
€1.6
58.5
62,0
62,3
61.4
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Analyeis of Variance
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repliecations,
lato PFlanted: Sentomba

Table IV . Agronomic data from Duarf Punt Lines grown at Creston, Montana in 1961, Single row plots, four
%0 ] ~ s Y ¥ ™S - i 12 .,l\‘.' T ~at
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Single row plots,
Date Harvesteds July 26, 1961 Size of Plot: 16 sq. 't

Agronomic data for the short siraw mursory grown at Creston, Montama in 1961,

four replications,
Date Planted: fSeptember 21, 1960

Table YV .

Oll\bl‘

£ aaﬁsémgg
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S RERERSSYRNBREEBESEERREDEIRYS
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i1 533539359558 59 29850932953
§.] 33333333303233339733339333)
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Table ¥ . (Continued)
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plots,
Date Harvesteds July 26, 1961  8ize of Plot: 16 square feot

Bundle weight data from short strav mursery grown at Creston, Montama in 1960.61, Single row
1960

four replications,

Date Planteds September 21,

Table VI ,
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(Continued)

Table VI .
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Date Flanteds September 19, 1960

Stevenaville, Montana

o m

Yogo=Turkey=Oro 117

Table VIIL
Yariety
Vestmont
Itana
Colurmbia

1
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U5 145 485
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115 195

24,0 100
18,0

(7 x W)e3 x Cheyenne 56=10=1 13633
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1m 210 561
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Yield

fize of Flots 16 SCe ﬁ.

Date Harvested: July 20, 1961

offegtation vinter vheat murgery groun on the Curtis VanVeast farm in
fingle row plots, four replications,

Polson, Montama in 1961,

Agronomic data from

Table _IX .

Date Planted: September 24, 1960
& +9

Pa,

in
(rams Bu/a Wb,

Total

Crang Per Plot
1 SR (| -
250 260

in
In,

22,5 58,9

180 900

210

1949 w———

795

160

230

22,9 60,6

25.4 58,0

N5

1015

245

235

200
185

245

901 22,5 60,1
1225 30,6 €0.5

251

325 275 310

315
250

39

25.9 58,0

26,8 61,9

1036

200 240 320 310 1070

35




froy famm at
muw: Angust 3, 1961 Sige of Flots 16 sge. ft.

row plots, four replisations.

961, Single
Septenmber 19, 1960

Piamdt

Agrenomic data from off-gtation winter vheat mursery grown on the Charles

Tarkio, Montana in X!

Table X .

Date

Bu,

58.7
570
57.6
60.5
59,0
57.1
59.6
594
612

Tield

in
27,0

1320 33.0

1320 33.0
90 24,8

1758 4440

109

1190 29,8

1741 4345

i

HERREEER
faﬁwsznm
fHHEREBARRAEER
JE IS8R IEERR

Fad 2 $ $ 2998 988

235 127 3.8

630

310 1210 30,3 5644
35 38 151 38.3
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Table XIL . Data frem t41lage method study for control of Dwarf
Punt, Crown on the Lance Claridge farm nerthwest of
Faligpell in 196061,

Date Planted: ber 13, 1960 Date Harvested: iugust 2, 1961

Size of Plots 630 square feet

g

Flot Yield in Ounces Total
Yothod __ Incheg - - ir 58 4§ Ounces

A 3 11,50 13,00 13,00 37,50
2 10,25 17,00 12,00 39.25

4 14,00 12,50 15,00 42,50

35,75 43,50 40,00 119,25

- 3 780 8,00 11,00 26,50
17,00 13,50 9,00 39,50

4 0,50 1450 16,50 40,50

00 36,00 6,50 106,50

c 3 16,00 9,50 16,00 41450
17,50 13,00 17,50 48,00

4 20,00 15,25 17,50 52,78

53,50 3775 SL.00 142,25

n 3 1950 10,75 15,75 46400
2 18,00 1400 18,50 50,50

4 20,00 11,00 17,00 48,00

57,50 35,75 51425 144450

5 1 16,00 12,50 19,00 47,50
21,00 13,50 16,00 50,50

4 10,00 17,00 20,00 56,00

56,00 434,00 55,00 154,00
Total 236,75 196,400 233,75 656,50




Table XIIg .

Terth of Seeding \werage  Tield
Mothod 3 2. 4 Ounges  Eu/A.
A 97,50 39,25 42,50 119,25 13,25  15.3
B 26,50 39,50 40,50 106,50 11,83 13,6
c 41,50 48,00 52,75 142,25 15,81 18,2
D 46,00 50450 48,00 14450 16,06 18,5
B 47,50 50,50 56,00 154,00 17,01 19,7
Total 199,00 227,75 239,75 666,50
Average 13,27 15,18 15,98 1401 1A

Yield in Pu/A 15,3 175 £ 1084 £

!. SRR ERRARARRRS r’.m

Amlyain of Variance Method LeTelserse s
Dopth LefsDe(1%)s 241

Scurce Defy MeanSouare E

Plocks 2 3443847 2.54

Mathod 4 43421315 3620

Error a jd 13,5028

Main Flote 14 R —

Dopth of

Seeding 2 29,2347 54018

[l‘pth =

Mathed [ 2,85062

Frror b 20 5.&’”

Total 4L
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Table_XII1 . Yield data from strips of Westmont and Wasateh wintor
wheat grown in alternate etrips on the lance Claridge

Kalispell, Montana in 1961,
Date Planteds % 13, {960 Date Harvestods August 2, 1961
T p—
Uestmont 22,1
22,6
25,6

19,0
18,6 21,6

Vasatch 21,4
22,1
22,1
2246
22,8 2242

Table XIV o, Agronomic yield data from Vostmont winter vheat grown
on sumer fallow and land in enltivated corn erop the

previous year,
Date Planteds Sept, 21, 1960 Date Harvested: July 27, 1961
a4a0 of Flot: 360 square feet

“Fiot Vicld in Younds Total  vield
- . b S § bé oSS | Poundg Pu/A
Tallow Fedb 21,5 19,0 145 20,5 755 381

Corn land Fale 17,5 16,5 19,5 18,5 T240 3643

Mean Yioldeeeese371

Analysie of Variance glntzou(g'su-o:mzosm
g.h %m ) LeTele Jaes
%tim e CoVe oooooo:oo:. 7. 70%
Treatment 1 1,521 -
Erroy | 28,0313
Total 7

Table XV, Yield data from winter wvheat date of planting study,
Croston, Montana = 156061, location Reb
Date Harvesteds July 19, 1961

Total Tamter Tushols
august 29, 1960 105 2485 3648
gseptember 6, 1960 120 2,82 4245

Septembor 14, 1960 105 2,47 42.5
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Table XVI s Spring vheats seeded in the fall to measure survival and
T Ceerites, form ot AT e
lance Claridge farm ° 196061,
gingle row plote, 18 feet long,
Planted: September 13, 1960

Ce 1, i 4

Yaricty
lLoe 12428 0
Thatcher x lee 1555 0
TTedie29 x 100°, Tle53e562 13458 0
Thateher? x Nesoue P57=191 60O x
g.-b! 229 13332 673 *

na, CeTs
Rescue=i1315 x CoBe PS7e92 50
Conley 19157 g
Tepcue 12435
Thateherd x Nescue PS7=196 40 b
lake 13413 95
Ropoue=il1315 x G.Bs D57=173 o
Man, Sel, 13465 0
Chinook 13220 30
Canthateh, C,T, 233 13345 70 =
Regoue x » D510 19304 60 x
Minn, Sel, %’-ﬂi 13466 60
TTelle?® x s 1153567 13416 0
1953 % lee, P5R-91 13242 20
Thatecher 10003 90 =
lewthateh 12318 75 =
Cadet 12053 60 ®
Veibulle 95 x
dval 11708 90 x
Canug 11637 90 =
feliance 95
Severme 30
Centana 12947 25 =
Dakold Rye (two row rye) '
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Spring Wheat

mmiQMtMMwmlsmhuw of btudget
1imitations, The roduction was made in the offegtation vork, In
the main, epring vheat vork consisted of vield nurgeries and one
mi1ling and baking nursery.

The yleld murseries were as follous: (1) dryland advanced yield,
(2) irrigated advanced yield, (3) uniform Vestern Regicmal white
vheat, and (4) the milling and baking plotse

Drvland idvanced Yiold

The entries in this mursery consiet of btroeeding materdal and standard
varioties, The promiging lines from other treeding programs are also
included in this nursery.

There were twentyweight entries in the 1961 mureery planted in four
rovw plots and four replications. It was loecated in £ie1d numbor A=lb,

vields were below mormal for this loeatien, Stripe rust was found
on pome lines, however, the majority of the hard rod lines were quite
registants There were no significant differences in this mursery and
the C.Ve is a 1ittle high, There was considerable difference due

to replications in this test, See Talle WVIil,

Irrigated idvanced Yield

This murgery has the same entries as in the dryland nurserys

This mwsery was located in field number Yefe Stripe rust wae found
on some lines in thig murgery, The mean yield for this nurgery was
u.zm-uhr.mmmnmmwmmm:.
tionse A hall gtorm on September 1, 1961 did congideratle damage to
thi.manﬂﬂmsnooomuhmrtforthomm&minyiﬂd.
Table XVITI ghows yield and agronomic data for this mursery,

m.mmhmtwmwamMMMofthMNﬂﬂno
m-mmlmwmmmmwmmm

Mwmﬁwuqﬁummthiowwwm”m
to Y susceptible, Also there are many lineg quite superior in yield,
in dipease resistance, and lodging resistance to Lemhi, which is the
currently recommended varioty, Cele To. 13641 is the highest yielding
1ine in thig nursory. Table XIX pives the agronomic data for this trial,




-%-

1414ng and Paldne Flotg

Thoupluhommtoummfﬁoinntudrwmwm
togts, The material is planted with a fie1d drill in etrips, one
Ari1l width, The strips are harvested with a field combine,

mmyaamnmmunm1mmmmmauu
The hall gtorm plus vet weather reduced the quality of the plots.
The hall I¥mooked out abent £1fty percent of the grain, Ouality data
is not avallable at this writing, See Table XX,




field mumber A=lb,
Date Harvested: Augnst 18, 1961

adwvanced yield epring vheat nursery at Creston, Montana im 1961, Four

X

ots, four replicati
nmLmnpnzz 961"

Agronomic data from dryland

row pl
Date

Table XVII .

Size of Flot: 16 square feet
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SESEEEEERRERRINNET RS
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Table XVII_, (Contimmed)

&e
235 59
572
1195 29,9 9

320 1020 25.5
%0

285

315 326 1080 27,0
360

270
275

295

250
190
240
275

RERR
NERE

coo
...
N Mg

1114
343

' 1 Calonlated mesing plot

g
547
e
Bk

21,6008
1.39

68,360,860
4y3434464
3,124,032

Dofe MoanSouare P
3
25
7
102

Anglysis of Variance

| Souree
Repl1cations
. Variecties
| Error
Total



Size of Flot: 16 gquare fect

Date Harvesteds September 28, 1961

icationg, fle)d number Y-8,

Date Planted: Vay 12, 1961

repl

Table_IVIII , Agromomic data from irrigated advanced yield mursery at Crestom, Momtama in 1961, Four row plots, four

Yield Pue Wb,
Pu/ in
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Table XVIII , (Contimued)

§

Hailgtorm: September 1, 1961

. @ -
.....
.....
.....
......
......
. -

a chegk in this

* TVarietles ylolding sign!™eantly loge than the check sz;
*% Varieties yielding eign!flecantly less than the check (17

lote: Thatcher ip used as

Amalyeis of Variance
Lels lgan Scuare S

Scurce

233
I

667
720
3,609,360

3
25
75

103
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Table XX o Heading data firom dryland milling and baking plots
at Creston, Montana in 1961, Drill width « seven
feet wide and 250 feot long,

Date Planteds May 11, 1961
Date Harvested: September 15, 1961

“Tisading
Jariety Cole HiOe Pate
Mimn 1153404 12465 6=30
Selkirk 13100 7= 3
Centana 1297 T 5
Thateher 10003 7= 2
Toe 12488 630
Rescue 12435 7= 6
Leres 6900 T 4
favtana 13304 =7

1953 x lee 13242 630




Winter Barley

Winter barley in western Montana has become of vital interest to
farmers. Normally, winter barley will out-yield spring barley. How-
ever, there is a chance of loss due to winter killing, Data gathered
by the author since 1953 has indicated that winter barley can produce
a respectable crop and in another location, the crop will winter kill
one hundred percent., Much work remains to be done on this crop to
make it a reliable crop such as found in winter wheat.

Winter barley work in 1960-61 consisted of a Station nursery and five
of f~gtation nurseries, The off-station nurseries will be listed by
counties and all discussion of each will be under the heading of each

individual county,.

Tn the Station nursery, Svalof 42-7 was the highest yielding line but
not significantly higher than Olympia, which is the variety used as

the check. Kearney and Dicktoo are the earliest maturing varieties
and Alpine is the latest. Alpine was quite susceptible to barley scald
this season., Table XXI shows agronomic data for the twelve entries

in the nursery.

Off-gtation

Five off-station winter barley nurseries were seeded in the fall of
1960, These were all seeded on dryland soils. None of the plots
received any irrigation. Discussion of each follows below.

Missoula County = This nursery was seeded in a rather dry area

in Missoula County, An observation made on April 19 found stands
very poor. This nursery was later abandoned because of the poor

and uneven stands.

Ravalli County = This nursery was grown in the winter wheat
region of Ravalli County, This nursery all winter killed during
the season and no results are available.

lake County - Yields from the nursery on the Van Vost farm were
quite low and stands were light. No differences were found when
analyzed statistically between varieties. Table XXI1 gives data
from this trial.

Mineral County - Yields were fair in the nursery on the Charles
Frey farm in Mineral County, Because of the error in planting
and stand differences, this trial had a high coefficient of vari-
ability., It is doubtful that these data could be congidered as
real reliable data, Table XXIII gives the results of this test.

Lincoln County = Stands in the nursery on the Britten farm were
uneven, Lodging was quite severe in all varieties, lhen the
data were analyzed statistically, there was not any significant
difference between varieties, Examination of Table XIV shows
that Boz cc x 242 was the highest yielding line in the nursery.
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Spring Barley

This past season's work was reduced from the 1960 season in accordance
with budget limitations. Only two nurseries were grown this season
and are listed hereon with an explanation of each.

Dryland Interstate and Station Yield

This nursery was grown on the Station in field number A-1b. Twenty-
five entries were included in the test.

Yields were much lower than normal for this rotation because of the low
rainfall in June and July. Considerable difference was noted in plots
within the test site. There are yield differences bectween varieties,
however, these were not found to be significant by the variance analysis,
The two row entries generally had a higher percentage of plump kernels
than the six row entries, Table XXV gives complete data on this trial.

Table XXVI is a summary of barley variecties that were tested this past
season and the performance of some since 1952. The comparative data
is based on Titan which is equal to one hurdred percent. The rest

of the varicties are then compared with Titan. Firlbecks III, Hein
Flo 225036, Lico x Ogalitsu 56~7570-19, and Piroline are some of the
varieties that are considerably higher in yield than Titan.

Irrigated Interstate and Station Yield

The above named nursery was grown in field number Y¥-5 on the Station,
Twenty-eight entries were included in this nursery.

There is a wide range of yields in this nursery and when analyzed
statistically, some were found to be significant. Lodging was quite
severe throughout the nursery. Firlbecks III was the only variety
that was quite resistant to lodging. Ingrid was the highest yielding
entry yielding 4357 pounds per acre (90.8 bushels per acre). This
nursery produced a high percentage of plumps in all entries with the
exception of Aberdeen Selection and Jubilee.

Table XXVIII gives the summary of some barley varieties grown in the

irrigated nurseries at Creston in 1952-1961. Ingrid is 124% of Vantage
in this summary. There are several varieties in this summary that are
much better in yield than Vantage, however, none of them exceed Ingrid.
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Qats

Only two nurseries wcre grown in 1941. One under irrigation and one
under dryland concitions. Only « siall narsery was grown under dryland
conditions, There werz no cff-svaticon rursceries this year.

Montana Dry_’la.nd

Five entries were included in th.s nursery. Park was used as the check
and all varieties were found to be significantly less in yicld than
Park., There was little difforence in heading dates and in height in
the five varietics. The mean yield for the nurseries was 1792 pounds
per acre. Park had a yield of 2058 pounds per acre. Table XXIX gives
the data on this trial.

Uniform Pacific Northwest

This nursery was grown in field number Y-8 under irrigation. There
were thirty-one entries in the nursery.

Basin was the highest yielding variety in the irrigated nursery, but
was not significantly higher than Park which is usecd a3 a check. In
fact, there were no varicties significantly higher in yield than Park
in this nursery. Table XXX shows the total data securcd from this
trial. The leaf lesions recorded in Table XXX were caused from a
deficiency of manganese called "grey speck disease'. The rcadings are
based on the total infection found on the leaf.

The yields of thirty-one varieties are summarized in Table XXXI. An
examination of this table shows the relationship of all varicties to
Park and that there are a few varicties higher in yield than Park.
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TITLE: Forage Investigations
PROJECT NULBSR: 5022

PERSONNEL: Leader — Vern R. Stewart
Cooperators - E. R. Hehn

FUNDS: State and Commercial
LOCATION: Field Number Y-7
PROBABLL DURATION: Indefinite

EXPERIMENTAL DATA: Corn Silage Varieties
INTRODUCTION

This portien of the forage investigation project will be concerned
with the annual forages. ifork this past season was primarily on silage
corn production. In addition, there was some seedings made of rape
(Dwarf Essex) and peas for pasture and forage. Each of these crops
will be discussed later in this part of the report.

MATERIALS AND METHODS

Seed for the corn variety trials and cultural studies is supplied by
many different hybrid seed companies in the United States. The
companies pay the Experiment Station a fee for testing their differ-
ent hybrid lines of corn.

The varicty nursery was grown in two row plots, twenty feet long and
spaced forty-two inches between rows. It was a simple lattice design
with four replications. Fourteen entries were included in the test.

Seeding was done with a belt seeder and a given number of kernels were
seeded in each row to give a plant population of approximately 30,000
plants per acre. The plots were irrigated three times during the
growing season. Cultivations were done when necessary. Three were
made, To control Canadian Thistle, 2,4-D was applied when corn was
small (6'-8n),

Plot s were harvested by hand. They were weighed using a spring scale
and sling to hold the corn. Sixteen feet of each row was harvested or
an area of 106,67 square feet. A small sample, five or six stalks,
was selected, chopped, and weighed from two replications to be used in
calculating yiclds. These were oven dried. The data are reported

on a twelve percent moisture corrected basis. P.A.G. 55 is used as a
check in this nursery.



RESULTS AND DISCUSSION

This is the second year for hail on the corn nurserics. Hail on Sep-
tembor 1 did considerable damage to the corn. Leaves were riddled and
much of the leaf of the plant was on the ground by harvest time. Tem-
peratures during the months of July and August were higher than normal
making for real good growing conditions for corn. Yields were not.real
high but quite good., The medium maturity classes seem to give the most
dry weight yield, The early varietiss such as Idahybrid 216 and 330
were very low in yield, but did have somc degree of maturity in the
grain, Using P.A.G. 55 as a check, five entries were found to be signi-
ficantly higher in yicld. See Table XXXII for yicld of the study.

EXPER IMENTAL DATA: Corn Production Study
MATERIALS AND METHODS

The cultural study on silage corn was designed as follows. Two plant
populations were uscd in three differcnt scedings and row spacings.

The three spacings werc fourteen inch rows, seven inch rows, and forty-
two inch rows or the standard method of secding. Plant populations
were 80,000 and 300,000 plants per acre. The seven inch rows wvere
obtained by using a grain drill, also thc fourteen inch in the same
mamner except every other hole in the drill was plugged., The forty-two
inch rows were planted with a ficld corn planter. The plantings were
thirty feet wide and went across the cntire plot or about 575 feet.
Planting and spacings werc as follows:

7 inch rows 80,000 plants per acre
14 inch rows 80,000 plants per acre
42 inch rows 80,000 plants per acre

7 inch rows 300,000 plants per acre

Samples were cut by hand at random in three different locations in each
plot. In the seven and fourteen inch rows a square yard was harvested,
in the forty-two inch rows, sixteen feet of two rows was harvested for
yield. The study was harvested in mid-August because of the wild oats
in the study, so there was not a full season's growth on the corn at
the time it was harvested.

Samples for moisture content were taken but failure to record the green
weights of the samples made it impossible to record this data in a
twelve percent corrected dry basis. Therefore, these data may be
somewhat misleading as far as yieclds are concerned. The variety used
in this study was P.A.G. 55.

RESULTS AND DISCUSSION

The highest yield on a green matter basis was obta ined from the seven
inch spacing and a seeding rate of 80,000 plants per acre. This was
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somewhat higher than the 300,000 plants per acre seeding rate in the
seven inch spacing. There was a definite symptom of nitrogen deficiency
in the latter seeding rate. The corn was quite short and tended to
yellow early in the growing season. It is felt by the author that an
80,000 plants per acre stand was not obtained in the forty-two inch

rows and does in part account for the very low yield in the forty-two
inch rows. Table XXXIIT shows the yield data from this study, A mean
of thirty-one tons per acrc was obtained which is very good for this
area.

EXPERIMENTAL DATA: Rape and Peas

MATERIALS AND METHODS

The need for a good annual pasture in late summer is needed for sheep
on the Northwestern Montana Branch Station., To obtain this, two crops
were planted on the Station in the early spring. The crops planted
were Dwarf Essex rape and Canadian field peas. The crops were put in
with a grain drill on a good sced bzd with good moisture.

RESULTS AND DISCUSSION

The results of this study arc very negative. The compctition of the
sow thistle in the rape was so great that the rape made little growth
and in the interest of weed control, this was plowed under.

The peas were allowed to mature, cut for hay, and then left in the
windrow for sheep feed. No yield data was obtained nor were any
weight gains reported for the sheep.



Table XXXII » Yicld data from commercial hybrid corn nursery grown for

silage at Creston, lbntana in 1961.
replications, field number Y-7.

Two row plots, four

Date Planted: May .9, 1961 Date Harvested: Sept. 7, 1961

Size of Plot: 106.667 sq. it

B = e Total Corrected to
Grams Per Plot Lbs. of 129 Moisture

Variety L TI III__ IV Dry latter _ Tons/Acre
Dekalb L5 2241 2l.4 18.5 19.0 81.0 Le63
Dekalb 46 23,9 26.5 19.3 20.0 89.7 511
Dekalb 50 29,2 21.9 19.4 22.4 92.9 5.3
Dekalb 238 26,9 25.8 21.7 25.8 100.2 5. 723
Dekalb 415a 27.L 22,1 24.8 23.0 97.3 5.56
Dekalb Bl1l6 31,0 27.3 20.8 27.1 106.2 6.073%
Dekalb 633 31.0 25.2 22.9 29.3 108..4 6 . 1933
Dekalb 640 .7 25,5 240 25.3 03,5 5.9136¢
Dekalb 886 27.7 21.2 26.8 24.1 99.5 5.70
Idahybrid 216 15.0 16.1 13.3 16.1  60.5 345
Idahybrid 330 269 24.2 247 2L.3  97.1 5.55
PAG 55 25,1 21.4 21.4 19.4 37.3 5.00
PAG 118 28,6 27.2 22.3 242 102.4 5.86
PAG 434 25.5 23.4 24.3 29.5 17.7 0,103
Note: PAG 55 is usec ac check in P 5oldy

this nursery S IiXe wee 82909

% Varieties yiclding signi- L.S.D.(5%) .71
ficantly morc than the check L.S.D.(1%) .86
(5%) Qs sesea deBLE
#% Varieties yiclding signi-
ficantly more than the check (1%)
Analysis of Variance

Source D.F. lfcan Square F
Replications 3 49462 10, 303
Varieties 13 40.9611 84 508
Error 39 L.817692

Total 55



Table XXXIII . Yield data from corn production study grown at
Creston, Montana in 1961, Field number Y-7.
Date Planted: Mey 22, 1961
Date Harvested: August 14, 1961

" "Plot Yield ia Tons Ave.
Pooulation /A grean weight Total Tons/
Seeding Method __ _ Fexr Acre _ [ i _I'T Trns  Acre

i

Seven inch rows §0.C20 Lz 0 35,0 3¢,6 116,06 38,
Fourteen inch rcws 80,000 26,6 31.5 29.0 87,1 29,0%x

Seven inch rows 202,030 1.1 35.9 38,7 115.7 38.6%¢
Note: Forty—-twe inch rows used au 2 Xo eopeseans 310
check in this nursery S.EeX. ov0a 19202
3% Method yieldiag signilicently oS58 )ae O
more than the cleck (1%) LeSeBe (3% )0 1051

CuVe .cavsase 6,19%



TITLE: Weed Investigations
0JECT : 5021

FPERSONNEL: Leader ~ Vern R, Stewart
Consultant - L. O. Baker

FUNDS: State and Commercial
LOCATION: Station and off-station

B D I0N: Indefinite

EXPERTMENTAL DATA:
INTRODUCTION

The use of chemicals in weed control has been the basis of all weed
research at the Northwestern Montana Branch Station, The research
reported in this report will include many different herbicides and
geveral erop and weed species. A general statement on plot size,
application technique, and equipment will be included under materials
and methods, Under results and discussion, each specific experiment
will be explained and discussed.

MATERIALS AND METHODS

Generally, all plots were five feet wide and twenty feet long or one
hundred square feet. This plot size is used because of the equipment
size, Sometimes the plots are in widths of five feet multiples, de-
pending on the crop, weed, or other factors involved in the experiment
being conducted.

411 liquid herbicides are applied with a nursery type sprayer mounted
on a garden tractor. It is a boom type sprayer and covers five feet.
A constant pressure is maintained by an air compressor mounted on the
tractor which forces air into a tank containing the herbicide being
uged, The machine is calibrated each time it is used and the speed is
gset to put on the desired gallonage per acre. A pressure of thirty
pounds per square inch is usually used for most compounds.

When necessary to work herbicides such as Avadex into the soil, this
is done with a double disk, Plots are usually designed and laid out
to make this as convenient as possible.

Time of application for a specific chemical and how applied (foliar
or soil) will be discussed when each individual trial is discussed
later in this section of the report. A total of six studies were
conducted in 1961,



RESUITS Ai'D DISCUSSION

Control of Wild Oats, (Avena fatus), with Herbicides in Cereal Crops

This study was composed of two parts on two crops - spring wheat and
spring barley. The objectives of thege sgtudies were (1) to find an
effective and economical method for control of wild oats in cereal
crops and (2) to determire the effect of certain herbicides on recom-
mended varieties of barley and wheat.

The first part of this study was to measure the effect of certain
compounds on the yield of Centana spring wheat and Freja spring
barley. These studies were set up in a simple randomized block.
The wheat and barley were seeded in an area (field number Y-6) of
known wild ocat population. The herbicides used and method of ap-
plication were as follows:

Avadex - (2,3,-Dichloroallyl diisopropylthiol-carbamate ¥#
per gallon,
Avadex vas applied before seeding and incooperated
in the top two inches as soon as possible after ap-
plication,

Carbyne - (4~Chloro-2-butynyl-N-(3-chlorophenyl)carbamate) 1
pound per gallon.
Carbyne was applied when most of the wild oats were
in the two leaf stage.

Monsanto CP 23426 -~ This compound is similar to Avadex and
was handled in the same manner in this test.

Geigy 34361 - (2-allylamino-/-chloro-é-isoproylamino-5-
triazine) 50% wetable powder.
The above compound was applied after the wild oats
had emerged.

Readings on a scale of 1 - 10 were made on this trial where 1 indicates
no control and 10 indicates complete control., This was a visual in-
spection.

Table XXXIIIa shows the scores for the fifteen different treatments

of herbicides on Centana spring wheat. There was no yield data ob-
tained from this study because of a hail storm on September 1, 1961,
The wild oat population was not uniform throughout this study. This,
then accounts for the nine and ten readings in some check plots. It
was noted by observation that 1.5 pounds of Avadex per acre decreased
the stand of vheat. There was quite a severe reduction in stand where
three pounds per acre of Geigy 34361 was used, also a stunting of
growth was noted in this plot. This material controlled the broad-
leafed weeds as well as the wild oats.



- 190 @

In Table XYXIV are given data for the above mentioned herbicides on
Freja spring barley. A fairly uniform stand of wild oats was evident
in this part of the test. There is no difference in yield that
would be considered significant, however, a difference in wild ocat
control was quite different betwean plots treated with herbicides

and the check plots. In general, the middle rate of the herbicides
gave the best contrcl of the wild oatec except Geigy 34361 where three
pounds per acre gave the most wild oat control. Geigy 34361 tended
to stunt the growth of barley at the three pound rate.

The second part of this stucdy was done in cooperation with other
workers in the field. Its purpose is stated in objective number two
earlier in this manuscript, This was a split plot design with the
treatments being the main effects and varieties the sub plots. Two
chemicals were used, namely, Avadex and Carbyne. The chemical descrip-
tion and how applied is included earlier in the report and will not be
repeated here, Each chemical was handled as a test so that in the
analysis there are treatments or rates of chemicals as the main

effect and varieties as the sub plot. Thus, we have a report for
Avadex and a report for Carbyne and their effect on six spring

wheat varieties and six varieties of spring barley which are recom-
mended for certification in Montana., The study was all conducted
under irrigated conditions.

Avadex on ltheat

The yield data of Avadex application on wheat are summarized in Table
XXXVI., There were yield differences due to the rate of Avadex ap~
plications, but these were found to be nonsignificant by the variance
analysis. The yields due to varieties were significant, however,
these can not be considered real because of the hail storm that did
congiderable damage to standing wheat. Those varieties which were
lodged such as Rescue and Sawtana were much higher in yield. There
was a definite affect on all varieties when 1.5 pounds per acre of
Avadex was used. This tended to reduce stands.

Avadex on Barley

There were not any significant differences between treatmentsof Avadex
in this part of the study. There were highly significant differences
between varieties with their performance being about what would be ex~-
pected based on past history. Unitan was high in yield followed by
Ingrid. No difference in sieve size was found because of treatment

of Avadex., Varieties were different for sieve sizes as would be ex-
pecteds Tables XXXVIII and XXXIX give yield data and sieve size data,

respectively.
Car on lheat

Hail damage on this part of the test makes the results recorded in
Table XLI inconclusive and do not provide any good research informa-
tion., It is interesting to note that variety yields do not vary as
much as they do in the Avadex report..
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Carbyne on Barle

The rate of Carbyne per acre did not have any effect on the yield
of barley varieties when they were treated with rates of 0.25 to
0.75 pounds per acre, Variety yields were eignificantly different
as determined by the variance ana®ysis., Unitan was the highest
yielding variety in the study follcowed »y Ingrid., Sieve size dif-
ferences were noted hetweesa the 0 aad 0,50 rates. These data

were not analyzed ctatistically. Tables XLII, XLIII, and XLIV
present the results >f the Carbyne study on spring barley varieties.

Chemical Control of (Lithogsrernum arvense)

The objective of this test was to control wheat thief, (Lithospernum
arvense), in fall secded winter wheat. The plot size was five oy
twenty feet in an establighed stand of winter wheat. This wheat was
seeded in seven inch rows,

Four chemicals were used in this study, namely, (1) 2,4-D amine,
(2,4D-dichlorophenyloxy acetic acid), (2) Banvel T (2-methoxy-3,5,6-
trichloro-benzoic acid), (3) Butoxone amine (4-(2,4-dichlorophenoxy)
butyric acid, demethyl amine salt), srd (4) Butoxons ester (4-(2,4-
dichlorophenoxy butric acid) iso-octyl ester,

Applications were made when the wheat thief was growing vigorously
and in the bud stage.

There was no evidence of any control with Banvel T or the Butoxone
products, 2,4-D was the only herbicids that gave any degree of
control. The planting plan follows and shcws rates and plot layout.

WEED TONTROL PLAN
on
Esgtablighed Winter Wheat
Control of Vheat Thinf (lithosperrun acvense)

Plot Numbers
Chemical Rate/Acre I II III
Check ik 12 21
2,4-D Amine 1.0 2 10 20
Banvel T +D 3 13 23
Banvel T 150 A 15 24
Butoxone amine ) 5 9 15
Butoxone amine 1.0 6 1/ 18
Butoxone ester 1.0 7 16 19
Butoxone ester 2.0 8 i 22
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Control of 1 Weeds in Silage Corn

The objectives of this study were to control wild ocats and broadleafed
weeds in solid seedings of corn. The herbicide study was set up in
conjunction with the cultural study on corn as described on page __.
The herbicide treatments were applied at right angles across the
cultural treatments.

The herbicides used in the test are listed below and when and how
applied.

Atrazine - 80% -(2-chloro-4-ethylamino-6-isopro-pylamino-5«
triazine).
It was applied pre-emergence in a liquid form with

the sprayer described on page ___.

Simazine - 80% —(2-chloro-4,6, bis-(ethylamino)=5-triazine.
This compound was applied pre-emergence in a liquid
form with the sprayer described page ___.

Avadex - (2-3,-Dichloroallyl diisopropylthiol-carbamate) 4
pounds per gallon.
Avadex was incorporated into the soil before the
corn was seeded,

Esteron 99 (Granules) -~ 2,4-Dichlorophenoxy acetic acid
Propylene Glyceol Butyl ether esters.
This was applied by hand in the granular form when
weeds had started to emerge,

Premerge (Granules) - Alkanolamine Salts (of the Tithanol
and Isopropanol series) of the Dinitro-o-sec~Butylphenol

16. 5%.
This was applied by hand before emergence of crop
or weeds,

The scale used for reading the results of this test was O - 10.

The stands of wild oats were fairly uniform in this test, however,
replication one did have a lower wild oat population than found in
replications two and three.

Data presented in Table XLV show that Avadex gave the greatest amount
of wild oat control in the study. There was not any control of
broadleaf weeds with Premerge or Esteron 99,

Control of dleafed Weeds in Kenland Red Clover
The objectives of this test were to control several species of

broadleafed weeds in red clover and to determine the effect of some
herbicides on the clover plants.
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All chemicals used in this study were applied as liquids. Those used
and their chemical composition are listed hereon: ?1) Butoxone amine
(4(2 ,4~dichlorophenoxy) butyric acid dimethylamine salt, (2) Butoxone
ester 4(2,4-dichlorophencxy) butyric acid, iso-octyl ester, (3) Pre-
merge (Alkanolamine Salts (of the Ethanol and Isopropanol series) of

Dinitro-o-sec-Butylphenol,

All chemicals were applied on May 1. The temperature was quite high
that day being 69° F. The clover was about three inches tall and
most of the broadleafed weeds very small., A heavy rain followed the
application, 5

All rates of Butoxone amine or ester caused severe damage to the
clover. Some rates of Butoxone controlled the weeds, whereas, there
was no evidence of weed control with the two rates of Premerge.

The height of clover on June 5 was somewhat reduced from the check
plots. The clover was clipped after measuring, No further evalua-
tions were made of this test because there was po evidence of dif-
ference between the treated and untreated plots, Table XLVI shows
the data obtained from this study, ‘

Control of Grassy and Broadleafed Weeds in Po§g§ogs

Grassy weeds in potatoes within the row sometimes are difficult to
remove, The same is also true of some of the hgoadleafed weeds.

A study wag designed to study the above problem, The objectives
were to (1) determine the effect of Dalapon on potatoes and their
yield and (2) measure weed control in potatoes.

Two herbicides were used in this study, namely, Dalapon-(2,2 dich-
loropropionic acid and Premerge, described on page )« A compound
furnished by the Dow Chemical Company called Dynawet was used with
Dalapon in one series of treatments. Rows were twenty feet long,
forty-two inches wide and each plot consisted of two rows. One row,
sixteen feet long, was harvested for yield in egch plot, Applica=-
tions were made pre-emergence of the potato plant,

There are differences in yield with the Dalapon plus Premerge giving
the highest yield, however, these yields were not found to be signi=
ficantly different when analyzed statistically. Increagizg the
Dalapon rate tended to increase the number of rough potatoes in a
plot, Table XLVII shows all the data obtained from this study.

Effect of Two Herbicides on Certain Legumes at ﬁggdigg Iggg

t »

Seeding legumes without a companion erop has some ‘merit in that the
companion crop tends to rob moisture and nutrients ‘for small seed-
lings of legumes. The objective was to determine what effect some
of these compounds had on new seeding of certain legumes, namely,
alfalfa, Trefoil, red clover, and Ladino clover, 'The chemicals °
used were Avadex and Butoxone, Avadex was applied to the goil and
worked in.with a,disk and Butoxone was a post-emgfgenpe treatment '

. po o L e b S L




made June 16, 1961, The chemical composition of these herbicides
is given earlier in this manuscript and will not be repeated here.

Avadex was applied May 4, 1961. The weather was cloudy and the
soil very moist. The temperature was 50° F. The soil is quite
sandy but because of the wet conditions, it packed quite severely.
Lepumes were seeded immediately after the Avadex application. All
these operations caused the above mentioned packing of the soil.
The packed soil had considerable influence on the emergence of the
legumes which was quite poor for Trefoil.

No data or results are made at this time. This study is being car-
ried to next season when, if stands warrant it, measurements and
other data will be obtained., The following table shows the rates

of the herbicides.

PLAN
Effect of Herbicides on Seedling of Legumes
Plot Numbers
Chemical Rate I IT IIT
Avadex ") A 12 14
1.0 2 i 18
1.5 3 7 16
Butoxone Amine o5 4 9 17
1,0 5 8 15
20 6 10 13
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Table_XXXIIIa. The effect of certain chemicals on the control of wild
oats in spring wheat. Four row plots, three repli=-
cations, field number Y-6 at Creston, Montana in 1961,
Date Planted: May 13, 1961

Chemical Rate/Acre I _ 5 III verage
Avadex 53 o 91 10 93
Avadex 1,0 9 9= 10 9¢3
Avadex 1.5 9 10 10t 9e7
Carbyne 25 10 10 10 10
Carbyne 50 10 10 10 10
Carbyne 1,00 10 9 10 9,7
Monsanto CP 23426 o5 9 7 10 867
Monsanto CP 23426 1.5 10 10 9 947
Monsanto CP 23426 2.0 9 9 9 9
Geigy =~ 34361 a 75 5 10 10 843
Geigy ~ 34361 b 1.5 8 10 10 9.3
Geigy - 34361 c 3.0 7 10 10 9 &
Check a 1 8 10 6.3
Check b 1 5 9 5
Check c 1 ol 9 3.7
# Score 1-10 1 - no control 10 ~ complete control

-]2 Poor stand

2 stunted growth
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Table XXXV, Yield data from wheat varieties treated with Avadex
(2,3-Dichloroallyl diisopropylthiol-carbamate), four
rates, six varieties, three replications, split plot
design, field number Y-8 at Oreston, Montana in 1961.
Da‘te Planted: May 23, 1961
Date llarvested: Septemver 15, 1961
Size of Plot: 16 square fset

Flot Yield in Grams

Rate Variety M 11 Tl Total
0 Centans. 275 36 435 1146
Sawtans 256 470 370 1096

lee 215 423 295 933

Ceres 156 335 446 937

Rescue 300 510 295 1205

Thatcher 195 400 395 990

1397 257, 2336 6307

75 Centana 34.5 R4 350 939
Sawtana 400 440 505 1345

Lee 315 432 230 1027

Ceres 310 335 355 1000

Rescue 428 455 427 1310

Thatcher 385 410 305 1100

2152 2316 2222 6721

1.0 Centana 192 295 435 922
Sawtana 400 345 365 1110

Iece 290 175 265 730

Ceres 266 245 431 942

Rescue 341 400 390 1131,

Thatcher 240 29¢ 330 866

1729 1756 2216 5701

1.5 Centarna 17& 150 165 2499
Sawtana 480 270 460 1210

Lee 245 145 275 665

Ceres 226 150 195 571

Rescue 290 330 320 940

Thatcher 235 185 291 Wil

1651 1230 1706 4587



Table XXXVI .

Yield data from wheat varieties treated with Avadex

(2,3-Dichloroallyl diisopropylthiol-carbamate), four
rates, six varieties, three replications, split plot

design at Creston, Montana in 1961.

Date Planted: May 23, 1961

Size of Plot: 16

Ficld no. Y=8.
Date Harvested: Sept. 15, 1961
Sq. ft'

Varicties o Ave.
Cen- Saw- Res— That- Yield
Rate tana tana Jee Ceres cue cher Total Bu/A
0 1146 1096 933 937 1205 990 6307 35.0
75 939 1345 1027 1000 1310 1100 6721 37,0
1.00 922 1110 730 942 1131 866 5701 31.7
1.50 490 1210 665 571 940 711 L587 25.5
Total 3,97 L76L 3355 3450 4586 3667 23316  R.4 X
Ave, Yield
Bu/Acre 29.1 39.6 28.0 28.8 38,2 30.6
Bu. hm.
in Lbs. 56.1 58,4 55.7 58.4 56.4 55.7

E. LI B B
L.S.D. for varieties(5%)....
L.S.D. for varieties(1%).«ss

Analysis of Variance

Source

Replications

Rate
Error a
Main Plota

Variety
RxV
Error b
Total

D.F.

Mean Square

EEEEEEER TR NN N R ] 32.14
5.9
7.9

285w Bouws

2L, 4Ok .665
47,835.110
21,569.557

32,116,066
4,357.578
5,130,500

F
1.13
2,22

6.26%
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Table XL . Yield data from wheat varieties treated with carbyne (4-
Chloro-2-butynyl-li-(3 Chlorophenyl)Carbamate), Four
rates, six varieties, three replications, split plot
design at Crestor, Montana in 1961, TField number Y-8,
Date Planted: Mey 23. 1941
Date Harvested: Seztumeer 15, 1951
Size of Plot: 16 gquure faot

Plot Tield ir Grame

Rate Variesy 0 1] 111 Total
0 Centana 405 510 290 1205
Sawtana 410 515 396 1321

Lee 39C 370 210 Q70

Ceres 43C 240 165 955

Rescue 340 505 465 1310

Thatcher 335 435 280 1050

310 2695 1804 AE1L

25 Centana 416G 1l 33z 1206
Sawtana 394 403 408 1211

Lee 386 205 274, G65

Ceres 420 380 275 1135

Rescue 415 390 385 1190

Thatcher 320 308 330 053

22356 2202 2157 6715

50 Centana LAS 425 37 1254
Sawtana 435 437 390 1232

Lee 402 190 280 g72

Ceres 335 331 205 1021

Rescue £20 282 450 iz253

Thatcher 345 355 376 10856

2.0z 2156 21445 h733

o'75 Centana 390 330 33% 1114
Sawtana 505 15 435 1255

Lee 426 526 310 1262

Ceres 330 53 L24 1234

Rescue 450 275 365 1020

Thatcher 40 516 230 1226

2521 2501 2209 7231
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Table XLVI . Control of broadleafed weeds in Kenland Red Clover
(Trifoluim pratense) using certain chemicals.

" Lepres of Grntrol E<fent_on_ Clovert
Chemical Pate/A Hedieht T~ — I% 0 e S » R ) i
Butoxone Amine .5 2 22 SWC SWc —- D SD SD
Butoxone Amine 1,0 2 24 SiC SWC -~ 8D SL SD
Butoxone Amine 1.5 22 20 SiWC WC -— 5D 8D -
Butoxone Amine 2.0 23 24 SWC SWC WC So ol SD
Butoxone ester o) 2L 24 NwC NWC c-—= 30 So SD
Butoxone ester 1.0 20 21 SiC SWC SWC 35 b SD
Butoxone ester 1.5 20 21 WC SWC W s@ sr SD
Butoxone ester 2.0 20 19 swe WO Wwe sy ST So
Premerge 1 qgt. 24 25 NWC NWC — - ~— —
Premerge 2 gt. 24 25 NWC NWC —— e - e
Check - 2, 24 e — -
- Ester more severe than amine form of Dutoxone

SD severe damage to clover plants
WC  weed control

SWC some weed control

NWC no weed control
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TITLE: Preliminary Investigations
PROJECT NUMBER: 5028

PERSONNEL: Leader ~ Vern R. Stewart
Cooperator - R, F. Eslick
FUNDS: State

LOCATION: Station
PROBABLE DURATION: Indefinite

EXPERIMENTAL DATA:
INTRODUCTICN

The purpose of this project is to investigate and study crops that may
have economic value in Northwestern Montana, Because of restricted
acreage of some of the more commonly grown crops, this research be-
came one of great importance to the economy of Northwestern Montana.

Materials studied this past season were (1) Dwarf Essex rape, (2) mus-
tards, and (3) a new oil crop nursery.

MATERTALS AND IETHODS

Materials for the crops studied under this project are supplied by the
eooperators at the Main Station in Bozeman. Seeding was done with the
nursery type seeder vhich has been described in previous annual reports.
In most of these crops, weeds have been controlled by mechanical means.

Dwarf Esgex Rape

Approximately one-half acre bloclk of Dwarf Essex rape was seeded in field
number F-3., Seeding was done with a vegetable planter with rows being
spaced twenty-four inches. Seeding date was August 15. Most of the
material seeded on the 15th of August had emerged by the 21lst of August.
Stands were very good throughout the plot. Because of fan weed between
the rows, the block was cultivated September 30, 1960. No further work
was done on this plot until harvest.

Most of the rape plants grew quite tall (6 to 8 feet). Lodging was
quite severe in the entire block.

Harvesting of the plot was done with an Allis Chalmers all crop harvest=-
er, The machine was used because of the ground driven rceél feature. A
power reel causes considerable loss because the seed is knocked cff the
plant before it reaches the combine.

A total of 1160 pounds of seed was harvested from 28,480 cquare fect
for a yield of 1774 pounds per acre.
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It is felt by the author that solid seeding would give more satis~
factory results than the twenty-four inch spacing for seeding. It

was observed during the 1961 growing season that there was less ledging
in the close seeding technique.

Mugtard Nursery

Mustard nurseries were seeded this past season on dryland and irrigated
lands, They were seeded in four row plots ten feet long and four

replications,

The dryland nursery was plowed under after a severe dust storm destroy-
ed a greater portion of the material. The irrigated nursery was ir-
rigated once during the growing season. A hail storm at noon on
September 1, 1961 destroyed all the plots not harvested on August 21,
1961, Because of the hail storm and the loss of the later material,

no variance analysis was made. Commercial was the highest yielding
line in the study., Table XLXVIII shows data obtained from this nursery.

Interstate New Crop Nursery

This nursery is grown throughout the Experiment Station system in
Montana. This material is being screened for oil composition and use,
Ten different entries were included in this year's study. Two inches
of water were applied once during the growing season.

Only three entries were harvested. The other entries were destroyed
by hail on September 1 except Amaranthus retroflexus., Camelina satura
was outstanding in yield and is quite early in maturity. Table ZLIX
shows the names of entries, yield data, and stand measurements that
were obtained.



Table XLVIII . Agtohomic data from Intrastdte mustard nuréery grown at
Creston; Montaha in 1961 Four row plot, fout repli-
cations.

Seeding Date: May 18, 1961  dize of Plott 16 sqi ft.

Al i

Har— Plot Yield “¥ieid
vest in Grams Total in
Variet ourec te T IT ITT  TW. i .Ge b cre

Increase B 60-9219 8-21 145 165 210 160 680 1020

Commercial 60-8099 8-21 185 265 175 625 1250
486687 60-8513 8-21 190 155 200 200 745 1118
L8-6T29 60-8520 8-21 175 175 167 200 717 1076
L9-64T77-1  60-8350 110 110 660
58-8062-2 60-8786 8-21 130 185 315 945
59-7861-3  60~9256%* 100 100 500
58-8063-16T 60-9233 8-21 175 125 135 L35 870
60~9220
Commercial 8-21 124 176 300 ¢

_———

Note: Remaining plots and lines destroyed by hail 9-.1-61,
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Fertility Status of Mejor Soil Groups in Flathead County
According to Soil Test Information

Soil Groupg

The 190 mapped soil units in tie agricultural area of Flathead County
have been classified into thiricsa groups by Mr. Clinton W. Bourne,
formerly Associate Frofessor of Soils, Montana State College. Thess
groups were based primarily upou similar profile characteristics with
gsome allovance made for intricate inclusion patterns and similar man-
agement requirements. The groups were delineated on a detailed soil
survey map of scale 1:20000, ignoring inclusions up to ten acres in
gsize, These maps are on file at the Northwestern Montana Branch Station.

Four soil groups werechosen for intensive study based upon the propor-
tionate area they represent and the importance of the agriculture prac-
ticed on them, Group 4 consists of deep, well drained, black soils of
the Creston, Flathead, and Yeoman series. Group B constitutes the
deep, loamy, well drained, dark grayish brown soils of the following
geries: Kalispell, Prospect, Tally, Blanchard, and Flathead Complex.
The deep, moderately well drained to imperfectly drained, gray and
dark gray soils compose Group C, primarily of the Swims and Somers
series, Group D soils, shallow to moderately deep, loamy, well drained,
grayish and grayish brown consist of the Kiwanis and Walters series.
These four soil groups comprise over 75,000 acres in Flathead County.

Soid Tegt Data
Fertility levels of each major soil group were determined by compiling
and comparing soil test information taken from each soil group. These
soil tests were made at the request of farmers desiring fertillzer
recommendations, The samples were taken during the spring of 1960 and
Ea.lyai s was done at t,he Flathead County Soil Testing lLaboratory under
direction of W,W. Mauritson, County Extension Agent, Approximately

1400 samples were analyzed, but only those samples were used in the study
which could be defintely identified as coming from a particular major

soil group,.

The number of soil tests from each of the major soil groups appears in
Tﬂble I.

Table _L. Number of sgmples analyzed from each of the major soil groups

Organic Matter  Fhogphorous  Potgssium  gH

Group A 55 54 48 56
Group B 98 9% 85 R
Group C 68 65 49 68
Group D 33 33 28 31

= =gy S — ———
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Table II shows the medium level of organic matter, phosphorous, potassium,
and pH for each of the soil groups. Inlications are that Group C goils
(deep, moderately well draiued to imperiectly drained, gray and dark gray
goils) may have a higher pli ther at least the Croup A soils (deep, well
drained, black soils). Or-vp D {rhallow to moCerately deep, loamy, well
drained, grayisk and grayish brow: snils) appears to posssss a lower
organic matter conien! that thu osher groupre.

Table IT . Mediun lsvels of organis ratter, phosrhorous, potassiun,; and
rH from forr coil srops

0.M, T20, K50
__H % #/2"  #7a

Group A - deep, well drained,

black soils ' 7.6 3.4 60 380
Group B -~ deep, well drained,

dark grayish brown soils 7.8 3.2 FyA 333
Group C - moderately well drained to

imperfectly drained gray

and dark gray scils 8,1 3.3 22 310
Group D - shallow to moderately deep

loamy, well dreined, gray-

ish and grayish brown soils 8.0 2.5 30 200

Phosphorous levels decreased in the following manner: Group A (deep, well
drained, black soils); Group B (deep, loamy, well drained, dark grayish
browm soils); Group D (shallow to moderately deep loamy, well drained,
grayish and grayish brown soils); Group C (moderately well drained to
imperfectly drained, gray and dark gray soils). Potassium levels de-
creased as follows: Group B (deep, loamy, well drained, dark grayish
brown soils); Group A (deep, well drained, black soils); Group C (mod-
erately well drained to imperfectly drained, gray and dark gray soils);
Group D (shallow to moderately deep, loamy, well drained to imperfectly
drained, gray and dark gray soils).

Figure I shows the percentage of the samples from each goil group which
fell into various phosphorous levels, Indications are that Group C soils
(moderately well drained to imperfectly drained, gray and dark gray goils)
contained a large percentage of samples which were extremely low, al-
though all soil groups possessed many samples in the very low range.
Group' A (deep, well drained, black soils), the most intensively farmed
soils, consisted of a few samples rather high in phosphorous probably due
to heavy applications of phosphate fertilizer.

As indicated by Figure 2, Group D (shallow to moderately deep, loamy, well
drained, grayish and grayish brown goils) have a relatively low organic
matter content with 45% of the samples below 2.5 percent. This soil group



was developed principally under forest and is probably the least pro-
ductive of the groups. Significant differcnces <o not appear to exist

between the other groups.

Group D {shallow to moderately dcep, loamy, well drained, grayish and
grayish Lrowr soilie) were also low in potassium with fifty percent of
the samples contairing less thon 200 pounds of available potassium per
acre, Figure 3, Group B (deep, loamy, well drained dark grayish brown
soils) were highest in potassium with 203 of the sauples with over 400
pounds of available potassium pe> acre, Group A and C (deep, well
drained, black soil and moderately well drained to imperfectly draired,
gray and dark gray soilg, vespectively) gererally contained from 200 to
500 pounds of available potassium per acre.

Figure 4, Group D (shallow to moderately deep, loamy, well drained,
grayish and grayish brown soils) and Group C tmoderately well drained to
imperfectly drained, gray and dark gray soil) were of generally high pE
with over 80% of the samples being over 7.5, vhile about 75% of Group A
soils (deep, well drained, black soil) were of pH less than 8. About

70% of Group B soils (deep, loamy, well drained, dark grayish brown soils)
possessed of pH between 7,5 and 8,5.
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Summary Report of the Effect of Nitrogen and Phosphorous
Fertilizers on Eight Northwestern Montana Soil Types

In an attempt to determine the relative fertility levels of the four
ma jor soils groups, field trials were conducted in 1960 on two soil types
from each of the four major soil groups, These trials consisted of rates

of nitrogen and phogphorous on barley.

The trial sites were located by lMr. John Cloninger, Soils Scientist, Soil
Conservation Service, and were chosen principally because of their simi-
larity to the description of the particular soil type in question. The
trial sites were critically examined for uniformity of depth and con-

sistancy of horizon,

A composite soil sample was taken from locations within each trial site
prior to its establishment and analysis was determined at the Flathead
County Soil Testing Laboratory.

In 1961 similar field trials were placed on Swims goils in three locations
in an attempt to determine variations in fertility levels within one soil
type. One trial was also placed on Flathead series.

The fértilizer rates included in these trials were 0, 15, 30, and 45
pounds of nitrogen and 0, 40, and 80 pounds of phosphorous in a factorial
arrangement, Plots were designed in a randomized block with three repli-
cations, Plots consisted of four one foot rows twenty feet long.

In general most sites indicated a significant response to nitrogen with
the exception of three locations, two on Swimg silty clay loam in 1961.
None of these goils which didn't respond to nitrogen were high in organic
matter and yields varied from 19 to 49 busghels per acre. The highest
yielding site was irrigated as was one other trial which produced com=-
parable yields but responded to nitrogen.

Three soils contained over four percent organic matter and all gave a
significant response and produced higher average yields than other dry-
land soils with lower organic matter levels.,

Only one of the three trials on Swims silty clay loam in 1961 responded
significantly to nitrogen, This trial also produced the highest yields,
No trials in 1961 were irrigated.

Only four of the sites established during the two year period indicated
a response to phosphorous, In general this occurred on soils appearing
to possess not more than 41 pounds of P205 according to the soil test.
Cnly two soils with less than 40 pounds of P205 didn't respond to phos-
phorous fertilization., Treatment means, however, in most cases indicated
a yield increase by application of phosphorous.

With the information now available no definite differences between the
fertility levels of the soils or soil groups seem to occur, Nitrogen,
in genoral, gives a response while phosphorous responses are not nearly
as cemwain to occur,



Table III ., Effect of nitrogen and phosphorous fertilization on barley
grain yields on Creston silt loam, 1960
"~ Nitroge:n in pounds per acre
0 15 30 45
Phogphorous Phosphorous
re Bushelg ver acre Average
0 Repe 1 1.2 17.4  29.4 J21.4
Repo 2 3200 22.5 31.9 v
Rep. 3 19,8 18.8 0.3 22
Total 3.0 0.9 58,7 M5 91,6305 65,5218 23.2
7:¥9 .77 26,23 1875
40 Rep. 1 12.9 27.8 2703 2205
Rep. 2 27.8 28.4 32077\ 32-7
Rep. 3 Jl.3 27,6 36.8
Total 7200 '_).3_'.] 83-8: 71 9904 —"STJ 92 03016 ¥ 28.9
20155 2399 284 3.3
80 Rep. 1 11-9 17-9 2306 2’+03
Rep. 2 26.8 29 4 30.6 30.9
Total 61,5 20:5 85.3 f 2-"3 & ,7 26,8
1763 25,37 aq 8
Nitrogen Average 21.8 25.3% 311 271
Analysis of Variance
Source df S8 M5 F F 5%
Replications 2 621.0 310.5
Nitrogen 3 405.1 135.0 5.29% 3.05
H’lOBImomuﬂ 2 179.7 89.9 3.52% 34
NxP 6 110,0 18.3 0.72 2.55
Error 22 561.8 25.5
Xsiies 28:3
c.v. [ AN NN | 19.2



Table IV ., Effect of nitrogen and phosphorous fertilization on barley
grain yields on Flathead fine sandy loam, 1960

Ilitrogen in pounds per acre

, 0 .13 30 45
Phosphorous ’ Phogphorous
Lbs,/Acre _ — . Bughels per acre Average

0 Rep. 1 6.4 Tt 10,2 11.0

Rep. 2 7.0 9.0 10.1 13.9

Rep. 3 ka6 7.2 8,2 15.6

Total 18.0 23.9 28.5 40,5 9.2
40 Rep. 1 5.1 11.3 12,6 13.6

Rep. 2 7.4 9.6 12.2 12.8

Rep. 3 8.5 8.6 13,5 16.7 i

Total 21.0 29.5 3803 43,1 11,0
80 Rep, 1 8.9 10.1 11,5 12.3

Rep. 2 9.8 10.0 12,1 18.8

Rep. 3 6.2 2,4 65,6 11’2 ’
Nitrogen Average 7.2 9.2 10.8 14.1

Analysis of Variance

Source __ df S5 15 F E5%...
Replications 2 10,5 5.3 o v
Nitrogen 3 227,7 7549 21,24% 3.05
Phosphorous 2 21,1 10.6 2.95 34
NxP 6 15.4 2.6 0.7 2.55
Error 22 78.6 3.6
Total 35 353.3

X oses 10:3
C.V. I AR N 5!8



Table V . Effect of nitrogen and phosphorous fertilization on barley

grain yields on Kalispell loam, 1960

‘Nitrogen in pounds per acre

0 15 30 45 .
Phosphorous ) Phosphorous
Lbs./4cre — . Bushels ver acre Average
0 Rep, 1 3.1 9.2 10,5 2.6
Rep. 2 2.1 8.5 14.0 12.4
Total 6.8 24.8 33.9 34.2 €.3
40 Rﬂpt 1 103 9-1 8.8 1301#
Rep. 2 2.4 8.4 12,2 11.0
Rep. 3 L& 5.8 a3 81 '
Total 5.3 23-3 3503 3205 8.0
80 Rep. 1 2.8 6.9 10.7 15,6
Rep. 2 1.6 6.9 10.6 5.4
Rep. 3 1,3 7.9 14,1 10,3
TOtal 507 21.7 3504 3103 708
Nitrogen Average 2.0 7.8 11,6 10.9
Analysis of Variance
ource daf ss S F F 5%
Replications 2 2.3 1.2
Phosphorous 2 1.4 0.7 o2 3.4
Nx P 6 2.7 005 .l 2055
Error 22 95.9 404
Total 35 620.9

x LN N ] 8;1
clvl LR L 26.0
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Table_VI . Effect of nitrogen and phosphorous fertilization on barley
grain yields on Tally fine sandy loam, 1960

llitrogen in pounds per acre
15

_ 0 20 L5
Phosphorous Phosphorous
Bushels per acre Average

0 Rep, 1 59.1 41.9 54.9 57.2

Rep, 2 31.8 47.3 45.0 61.4

Rep. 3 Al.3  _45.3 _lf%.é Dkl

Total 132,240 13345 ; 146,5 on.¥ 153.3 5 47.1

270 4 s¥. & L) /.9 ¢ 43,95

4-0 Rﬂpo 2 | 4500 5107 4709 5801

Rep. 2 40.4 4542 60.9 61.7
Rep. 3 kg B2 SO Sl
Total 119,939 150,1%.0 165,8 552172,9 7 50,7

. ! 13,0 7 yq,3£
80 Rep. 1 43.8  49.6  49.4°  45.8
Rﬂp- 2 38,2 40t6 4308 36.1
Rep. 3 6L.9 55,5 58,7 690 -
Total 14348 .9 Tysa7 7.5 15199501 151L;° S 49k
3.5 3.26

g9 41L.7] 4 I

Nitrogen Average 4440 47.7 51;6: 53,0

Analysie of Variance

gSource df 55 5] F F 5%
Replications 2 171.2 85.6
Nitrogen - 3 44245 147.5 1.61 3.05
Phosphorous 2 7545 37.8 0,41 3ddy
NxP 6 226.4 37.7 0,41 2.55
Error 22 2017.8 91,7
Total 35 293344

S e —————= g—— S

; erens 49.1
C.V- cee v yp 3.3



Table VII . Effect of nitrogen and phosphorous fertilization on barley

grain yields on Swims silty clay loam, 1960

itrogen in pounds per acre
0 15 30 45

Phosphorous Phogphorous
Lbs./ Acre Bughels per Acre verage
0 Rep. 1 VYA 18.5 14.8 28,7

Rep. 2 20.1 22,6 28.4 16.3

Rep. 3 15,3 17.9 g,l 27.5

Total 490 59-0 .3 72.5 20.3
40 Rep. 1 14,4 25.9 30.0 31.3

Rep. 2 25.5 2308 2416 2204

Rep. 3 17,6 20.0 23.5 23.8

Total 57.5 -6-9.7 78.0 77.5 23!6
80 Rep, 1 14.7 22.2 25.3 15.9

Rep. 2 15.7 28,2 24.9 25.3

Rep. 3 16.6 22.8 17.2 16.3

Total 47.0 73.2 66.4 57.5 20,3
Nitrogen Average 17.1 R2.4 23.0 23.1

Analysis of Variance

Source : _daf S8 MS F F 5%
Replications 2 67.7 33.9 :
Nitrogen - 3 219,3 73.1 3.80% 3.05
Phosphorous 2 8L.4 42,2 2,19 3.44
NxP 6 88.5 13.8 0.77 2.55
Error 22 422,9 19,2
Total 35 882.8

-

X esvnvae 21.4
C.v. ([ FE RN NN ] 20.5



Table_VIII .
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Effect of nitrogen and phosphorous fertilization on
barley grain yields on Somers silty clay loam, 1960

Nitrogen in pounds per acre

0 15 30 45
Phosphorous Phogphorous
e _Bughelgs per acre Average
(¢} Rep. 1 19.6 11.9 15,1 27.1
Rep. 2 2.0 25,1 21,3 25,5
Rep. 3 119  15.4 2.9 25,9
Total 40,5 52 4 61,3 78.5 19.4
Rep. § 21,0 a2 31,2 22.8
Rep. i 20.1 21,6 2 ,%
| Total %?-:é 67.1 81.6 1e 24.8
80 Rﬁp- 1 2502 31i7 36l3 34-4
gep. g %{.9 16.9 gl.g 22.9
epP« %0,2 YA 22,1
Totﬂl .7 9-5 85.4 04 25.3
Nitrogen Average 19.0 21,0 R5.4 274
Analysis of Variance
Source df SS__ ] F F_5%
Nitrogen 3 402,9 134.3 4o B% 3.05
Phosphorous 2 257.0 128.5 4429 3.4b
Error 22 65948 30,0
Total 35 1510,6
; sebaresn 23.2

clV. [EE R RN N ] 23.6
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Table_IX , Effect of nitrogen and phosphorous fertilization on barley
grain yields on Walters silty clay loam, 1960

Nitrogen in pounds per acre

_ _0 15 30 45
Phosphorous Phosphorous
or : —Bughelg peracre _____  Average
0 Rep. i 4 47-8 44,7 34.1 5804
Rep. 2 48,1 42,2 45.6 55.0
Rep. 3 8.5 _50.0 43 2
_ Total 134.4 136.9 123.1 155. 45.8
4.0 Rep. 1 Mo? 4908 55.6 66.9
Rﬁpo 2 37.8 5444, 65.1 49.9
Rep. 3 21,6  _4k.8  _5L.6 _ié.-i
Total 120.1 149.0 172,3 161.3 50,2
80 Rep. 1 5208 59-4 60.3 60.1
Rep. 2 33.8 39.2 54.1 44,1
Rep. 3 28,7 52, 2_2_,2 %,é
Total 118,3 151, 167.3 160,.8 49.8
Nitrogen Average 41.4 48.6 51.4 53.1
Analysis of Variance
Source ar SS MS F R.3%.
Replications 2 360,6 180.3
Nitrogen - 3 TL o6 238.2 4,95% 3.05
Phosphorous 2 141,3 70,7 1.47 344
NxP 6 463-8 77.3 1.61 2.55
Total 35 2739'2
E areven 48.6

C.V. asEeen 14.3
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Table X . Effect of nitrogen and phosphorous fertilization on barley
grain yields on Swims silty clay loam on the Earl Fritsz

farm, 1961
Nitrogen in pounds per acre
0 =) 30 45
Phosphorous Phogphoroua
—Bushelg peracre ____  Average
0 Rep. i i 63.7 42.4 MJ 67-6
Rep. 2 60.3 28.3 26.6 3.1
Rep. 3 49.5 39.8 39.3 22,4
Total 173.5 110.5 110.2 1.1 46.3
40 Rep. 1 41,9 54.9 55.1 43.0
Rep. 2 52.9 41,8 50.9 55.9
Rep. 3 347 46 364 433
Total 129.5 143.1 14204 14202 4604
80 Rep. 1 51.8 2.7 37.8 48.4
Rbp. 2 35.4 48.4 31.5 39.2
Rep. 3 28,1 41,3 48,6 60,1
Total 115.3 132.4 117.9 147.9 42,8
Nitrogen Average 46,5 42.9 41,2 50.1
Analyasis of Variance
Source —if SS b= F S .
Raplicationa 2 3 52 e 9 1% . 5
Nitmgen 3 42.7 14.2 0-15 3005
Hloﬂ’phorm ) 10902 5406 0056 30“
NxP Q 127.4 21,2 0.22 2.55
Error 20 1944.,7 97.2
Total 33 2576,9

!‘l..l.. 45.2
G.V. (EEEEY R 21.8



Table XI . Effect of nitrogen and phosphorous fertilization on barley
straw yields on Swims siliy clay loam on the Earl Fritz

farm, 1961
Nitrogen in rounds per acre
0 45 30 45
Phosphorous Phosphorous
Lbs/Acve Tons per acre Average
0 Rep. 1 3.7 2.61 3.27 417

Rep, 2 3.46 2.25 R.49 2.61

Rop. 3 3,10 2,81 _3.27 _3.93
40 Rep. 1 2.89 3.80 3.61 2.68

Rep. 2 3.46 3.10 3.17 3.57

Rep. 3 2.61 s 2.30 2.95

Total 8.9 10.29 9.08 9.20 3.13
80 Rep. 1 3.08 3.02 2.72 3.06

Rep. 2 2.38 3-19 2015 30{3

Rep. 3 2,08 2,89 2.83 3.89 '

Total 754 9.10 7.70 10.03 2.86
Nitrogen Average 3.00 3.01 2.87 3.33

Analysis of Variance

Source ar ss Mg F F_5%
Replications 2 «605 »303
Nitrogen 3 1,054 351 1.34 3.05
Phosphorous 2 «587 0294 1.12 34l
Nx P 6 2.134 0356 1:36 2.55
Error 20 5.241 262
Total 3 9.621

i.‘.'l. 3.04
CeVauruoo. 16,80
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Table XII . Effect of nitrogen and phosphorous fertilization on barlsy
grain yields on Swims silty clay loam soil, Gordon Grier

farm, 1961
llitrogen in pounds per acre
i 15 20 42
Phosphorous Fhosphorous
Bughelg per acre Average
0 Rep. 1 12,9 11,3 10.4 12,3
Rﬂ‘p. 2 15.9 17.1 22.9 20,1

RepJ&hZ%&MZlé

Total 50,1 58,7 60,0 18,1
40 Re’p. 1 1301 15.3 17.5 14--9
Rep. 2 14.9 17‘3 17.5 16.9

ee? B3 B OB B3 e

5
80 RQP. 1 14.6 13,0 1818 15,9
Rep. 2 1.9  13.1 20,0

18.4
Rep. 3 17,8 20,7
Tota 473 %é.s %%.2 55,0 18,8

Nitrogen Average 16.7 18.5 20.8 20,1

Analysis of Variance

Source _gr s M F P 5%
Replications 2 815,1 407.6

Nitrogen 3 87.8 29.3 1,98 3.05
Hlosphoroua 2 26.3 13.1 °¢89 3.44
Error 22 325.8 14.8

Total 35 1288.4

mszoe e —— g

X ssvocnsne 19.0
c'vt (L E NN R RN 20'3
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Table_XIII , Effect of nitrogen and phosphorous fertilization on barley
straw yield on Swims silty clay loam soil, Gordon Grier

farm, 1961
‘Nitrogen in pounds per acre
0 15 30 42
Phosphorous Phosphorous
Lbg./Acre Tong mer acre Average
0 Rep. 1 .81 .79 .68 .81

Rep. 2 1.02 1.00 1.34 1,19

Rep. 3 1,23 1.1 2 79 1.7

Total 3-06 2:96 2081 3.74 1005
100 Rep. 1 .35 094- 1.02 1l06

Rep. 2 oI 098 1006 1.02

Rep. 3 1.45 l,% 1,89 2,00

Total 3-21 302 3.97 4.08 1.21
80 Rep. 1 I% .83 1.17 1.%

Rep. 2 094 .85 1.38 1.13

Rep. 3 1,23 2,00 1,36 1,34

Total 3011 3.68 3.91 3.53 1.19
Nitrogen Average 1.04 1,10 1.19 1,26

Analysis of Variance

Source af Ss M F P _5%
Replications 2 1,915 958
Nitrogen - 3 0252 2084 1.36 3.05
Phosphorous 2 .185 093 1.49 3444
NxP 6 o245 #041 0.66 R¢55
Error 22 1.363 »062
Total 35 3.960

x....'...l 1.15
c.v‘ LR N NN NN 21.7
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Table_XIV . Effect of nitrogen and phosphorous fertilization on barley:

grzin yields in Swims silty clay loam soil, Ben Seney farm,

1961

17itrogen in pounds per acre
0 15 20 45
Phosphorous Phogphorous
Lbg./acre Bughels per acre Average
0 Repc 1l 5003 82.3 82-1 7300

RQP- 2 5547 52.0 76-3 63 olr

Rep « 3 - ,5 i.z 73-!.4. 66 '—;]-‘ -———li66

Total 161.7 207.7 22445 202.9 66.4
40 Rep. 1 61.6 61,8 80.4 65,8

Rep. 2 52.8 43.8 78.8 76.3

Rep. 3 54,7 22,% 68.9

Total 166.7 160.3 238, 211.0 64.7
80 Rep. 1 73.8 75.6 734 eL.8

RBp. 2 43.8 73 03 8106 75&4

Rep. 3 70 65.1 89,3 6

Total 187.2 21400 244'3 23 . 73';5
Mitrogen Average 57.3 64.7 78.6 T2.3

Anglysis of Variance
Source af_ £S 1S o F_5%
Replications 2 349.7 174.9
Nitmgﬁn 3 2285 9 762,0 12,03% 3.05
Phosphorous 2 530,2 65,1 4 ,18% 3.44
NxP 6 L4847 4.8 1,18 2455
Error 22 1393,.8 6343
i EAEREE RN 68.2

c.v. I EERREN NN}

11.7
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Table XV . Effect of Nitrogen and phosphorous fertilization on barley
gtraw yields on Swims silty clay loam soil, Ben Seney farm,

1961
0 15 30 4D
Phosphorous Phosphorous
cr Tong per acre Average
0 Rap. i & 2057 1&».76 1}.72 4.89

Rep. 2 3-02 2;66 At31 3.6‘6

Rep. 3 2,81 3.85 3.49

Total 8.40 11-27 12.90 12.04- 3072
40 Rep. 1 3.49 4423 4455 3.91

Rep. 2 2.68 2,30 3.23 402

Rep. 3 2,68 2,85 1 3.46

Tota.l 8. 85 9038 11.95 11039 3-46

RQPQ 2 2.19 3-% 4-21 4-%

Rep. 3 2:5!._ !.22 E.% 4,21

Total 9.80 10.88 13.-42 12.75 3090
Nitrogen Average 3,01 3.50 4425 4.02

Analyesis of Variance

Source S8 MS F F_5%
Replications 2 4,097 2,049
Phosphorous 2 1.173 587 2,17 3 bk
Nx?P 6 «512 <085 0,32 2,55
Error 22 5.942 «270

io-oooo-oo 36.9
clV. ssensaaen 14.1
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Table XVI_. Effect of nitrogen and phosphorous fertilization on barley
grain yields on Flathead fine sandy loam, Experiment Station

1961
Nitrogen in pounds per acre
0 15 30 42
Phosphorous Phogphorous
Lbs./Acre ——Bushels per acre ____ Average
0 RBP. £ 508 7.2 1500 1206

Rep. 2 10.9 16.6 11,3 22.2

RBP- 3 _l-_':z M lﬂog %,

Total 1804 35-1 450 4 01& 1201
40 Rep. 1 3.5 11.8 22.6 24.8

Rep. 2 7.6 22.0 27.8 28.6

Rep. 3 2.4 16,8 15,3 22.6

Total 1305 500 6507 7 .O 1702
80 Rep. 1 8.2 10,3 20.2 22.6

Rep. 2 13.3 17.4 26.9 18.5

Rep. 3 3 1 27.3 22,0

Total 25-8 3 . 74-4- .1 16.9
Nitrogen Average 6.4 13.6 20,6 20,9

Analysis of Variance

Source af S8 1S F ' o)
I itrogen ) 3 1277.0 425 P § 30034* 3. 05
Phosphorous 2 193.0 9645 6,88% 3.4d
Error 22 30806 14,0 'I___.-""ff
Total 35 21442 -

E LA R RN N 15.4
clv. LE N BN NN 24.3
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Table XVII . Sites and soil test data of 1960 nitrogen and phosphorous
fertilizer trials on barley.

Te Gt Data Average
Organic F205 pH Crop

Group Type Matter & #/4 Yield

A Creston silt loam 4o S5 4% 7,5 26,3

A Flathead very fine sandy loam 2.3% 36 8,2 10.3

B Kalispell loam 3.4% % 94 -Ba

B Tally fine sandy loam 3.2 I, 8.1 49,1%ux
c 8wims silt loam 4% 104 7.8 21,4

c Somers silty clay loam 542% 76 7,6 23,2

D Kiwvanis loam ##i# 2.7 13 8l —mem

D Halters silt loam 344 y/a 7.9  4B,6%%%

Table _XVIII , Sites and soil test data of 1961 nitrogen and phosphorous
fertilizer trials on Swims gilty clay loam soil,

Soil Tegt 5 g, Average
Organic ﬁ5 pH Crop
ite t Matter % Yield
1 Barl Fritz farm 3.7 150 8,0 452
2 Gordon Grier farm 2,3 188 487 T4 19,0
3 Ben Seney farm 2.,3% L1¥% 210 7.9 68,2

* Responded significantly to nitrogen at the 5% level
##  Responded significantly to phosphorous at the 5% level
##%  Trials on irrigated land

¥4#¥%  Crop failure
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Effect of Potassium Fertilization on Egtablished
Grass-Legume Hay on Flathead County Soils

In the fall of 1960 a series of simple trials were placed in various
locations involving one rate of phosphorous with one or two rates of
potash in unreplicated strips. The phosrhorous and potash were broad-
cast on established grass-legume hay in the form of treble super phos-
phate and muriate of potash, respectively. The treaiments were placed

in adjacent ten foot strips, approximately 300 feet long.

A1l of these trials were on specific soil types but were selected be-
cause of their low potassium soil test levels, Soils included were
Flathead and Yeoman of the deep, well drained, black soils, Blanchard
of the deep, loamy, well drained, dark grayish browm soils, Corvallis of
the imperfectly drained, gray and dark gray soils, and Kiwanis of the
shallow, loamy, well drained, grayish and grayish brown soils.

These trials were established by ix. Art Lyman, former County Extension
Agent from Flathead County and members of the National Flant Foods In-

stitute.

Harvest was accomplished by talking randem one yard quadrates from each
strip at the early bloom stage in two cuttings.

In general, 100 pounds of phosphorous tended to increase the yields with
an average of .61 tons per acre over the no fertilizer plot. In no case
did an addition of potash further increase the yield significantly. Nor
wag any response found from applications of potash applied alone,

On several of the trials, there appeared to be a decrease in yield on the
potash applied plots in the first cutting followed by a relative increase
in the second cutting. Since the trials were very simple and yielded no
possibility of statistical analysis, no conclusion can be made as to the
caugse of the decrease in first cutting crop yields. Perhaps, sampling
errors were responsible.

These trials were placed on soils which gave low potash soil test read-
ings. Accepting the validity of the potash soil tests and the results
of the simple trials, one would have to conclude that the potassium
levels of Flathead County soils are presently adequate for alfalfa-grass

hay and pasture,
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Table XIX . Effect of phosphorous and potassium on alfalfa hay yleld
on Kiwanis loam, strip trials, 1961
Tons Per Acre#*
Semple
Ireatment L 11 111 v Average
100# Py0s 2.84 2,19 2,79 2.57 2.60

100# P205 £ 90# K30 2.57 3.09 2.3% 3.10 2,78
100# P205 £ 135# K20 2,98 2,2 2,49 2.64 2,7
Check (no fertilizer) 1,89 2.41  2.34 2403 2.19

# Yield from two cuttings

Table XX . Effect of phosphorous and potassium on hay yield on Flathead

fine sandy loam, 1961

3 year old alfalfa
Tong Per Acrei

Sample
tment 5 II II1 Average
100# P05 3.20 3.02 2.53 2.2
100# Pa05 £ 135# K0 3.28 2.64 2.19 2,70
Check (no fertilizer) 3.14 2,19 2.1 2.49
5 year old alfalfa-brome grass mixture
Tons per Acre*
Sample
Treatment I II 111 Average
100# P50 2,57 2,76 2,64 2,66
100# Pp05 # 135# K20 2.19 2.15 2.19 2,18
Check (no fertilizer) 1.28 1.36 2.34 1,66

# Yield from two cuttings
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Table_XXI . Effect of phosphorous and potassium on hay yields on two

goils
Yeoman gilt loam
3 year old alfalfa
Tons Per Acre¥
Sample
Treatment 3 IL ITT Average
66# K0 3.82 3.16 3,07 3.35
33# K20 .12 354 4,52 4.05
Check 4,37 3.84 3.28 3.83
Corvallis silty clay loam
18 year old alfalfa
Tons Per Acre#¥
Sample
Treatment ; ( II 131 Average
90# K0 1.43 1.7 2.61 1,93
ChGCk 1043 1059 2094 1-99

# Yield from two cuttings

## Yield from one cutting
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Lffect of Potassium and Beron Fertilization
on Potato Yield in Northwestern Montana

Five trials were established on soils of differing potash levels using
potatoes as the crop, Treatments included two sources of potassium each
at rates of 0, 25, 50, 75, and 100 pounds of K20 per acres Three boron
treatments were incorporated into the trial, 4 pounds of boron alone and
the same rates in combination with 50 pounds of K20 from each potassium

source,

The fertilizer material was banded approximately two inches below and to

either side of the seed pieces immediately after planting., Fertilization
with nitrogen and phosphorous was left up to the discretion of the indiv-
idual farmer and was done prior to or during the seeding operation,

The plots consisted of two forty-inch rows, twenty feet long of which ten
feet of each row were harvested after the firgt severe frost, Flots were
arranged in a randomized block design and replicated three times,

Statistically, only the trial on Flathead fine sandy loam on Walt Mangle's
in Lake County gave a significant response to any treatment compared to
the no fertilizer treatment. Generally, the yield appeared to increase
with each additional increment of potash to 100 pounds of K30 per acre.
Indications are that even higher rates may have given additional response.
The potash soil test on this trial indicated it to be lowest of any of the

trial sites.

Comparison of potash sources seems to show that the muriate of potash
produced at least as much response as potassium sulfate if not more.
This would indicate that the sulfur present in the potassium sulfate had
no influence on the yield,

No other trial showed a significant response to any potash or boron treat-
ment, These soils varied in potash soil test levels with one almost as

low as the 'falt langle site,

Quality data was taken on each treatment by compositing the replications.
The Walt lMangle site produced potatoes which were up to 70% hollow in
certain treatments, This data is quite erratic and since it cannot be
handled statistically it will not be considered.

In general, certain soils of very low potash levels may respond to potas-
sium but with an undetermined effect on quality. However, most of the
potato land appears to possess adequate potassium levels.

Further studies are needed as to the effect of potassium on quality and
yield of these very low potassium soils before any reliable recommenda-
tions can be made,
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Table XXVII . Effect of potassium and boron on potato quality

~Treatmerts Percent rough tubers sl
K Form Boron Flavhnad#* Creston® Kalispall¥* 5 «
/A #/ao  Tubsiy lenglc Jjohason Stetion Beuer Ave.
0 15.1 10.4 8.1 10.6 7.8 10.4
25 cl#t 10.4 11.0 7.1 21l.5 4.7 12.9
50 cl 13.9 17.8 1.9 15.1 20.5 15.8
75 ¢l 22,6 12.2 4.2 16.5 13.9 13.9
100 cl 18.8 1l.4 L.k 18.5 .9 13.6
Average 16.4 13.1 6.9 iy B 16.0 1.1
25 Sew 15.2 11.6 6.3 15.7 9.8 11.7
50 S 2.4 17.1 7.7 22.4 7.7 15.9
7% S 18.8 8.9 6.1 16.5 28.3 15.7
100 8§ 12.6 10.6 6.7 12.0 6.9 9.8
Average 17.8 12.1 6.7 16.7 13.2 13.3
L 25.8 18.6 10.9 2.9 12.4 18.1
50 s 4 2.4 147 17.1 17.9 18.8 18.2
50 el L 22,6 18.8 18.2 19.4 7.2 17.2
Average 23.6 17.4 15.4 20.1 12.8 17.7

# Soil Series
#¢ Muriate of potash

## Potassium sulfate



- 107 =

Table XXVIII . Effect of potassium and boron on potato tuber size

Treatmants Qunces per tuber

K20 Form Boron Flathead Creston  Kalispell
A #/o  Duday Weng.e Johnson Station Bauer Ave.
0 L.k 5.2 6.7 9.5 1.7 6.7
25 cl L2 4.1 7.0 8.8 7.8 6.
50 el 4e5 5.1 6.8 9.0 8.0 6.7
75 cl 4.5 L.5 6.5 8.4 7.2 5.3
100 cl 4.7 S.4 6.4 9.3 T4 6.6
25 S Le2 5.1 6.6 8.9 7.5 6.5
50 S L6 5.1 7.2 8.9 7.5 6.6
75 S L6 5.3 6.5 9.4 8.3 6.8
100 S Le5 5.5 6.9 9.3 7.8 6.8
L Lol 5.7 7.2 10.0 8.0 7.1
5 S 4 4.3 6.2 7.6 9.6 7.9 7.1

50 el L 4-5 6.6 8.0 9.2 7-‘; 701
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