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Management and Cultural Recemmendations

Kochia (fireweed) is an annual and @ member ol the goesctoot
family. Tt can be controlicd readily by the prevention o seed prosdue-
tion by cultivation or by close mowing at the pre-bud stage.

Kochia has been commenly known as a large coarse weed, Liccause
it1s most conspicuous at that stage i the fall Resciareh on this species
reparted in this bulleun shows that the carly growth is leaty, palaiabic
and nutritious,

In the experimental feeding of iresh Kochia to cattle and Mochis
hay to cattle and sheep no ditheulty was experienced: There were no
apparent il elfects 1o a dairy cow which consumed daily increasing
amounts of fresh Kochii, up to 72 pounds, with grain and alfalta hay.

Outstanding characteristies of Kochia are drouth resistanee,
grasshopper resistance, leafiness, high seed yields, high protein and
carbohydrate contentand yiclding ability for hay or silage. Itis highly
palatable.

Sced of the wild strain of Kochia collected in South Dukota was
used e the preliminary experiments. Wild seed canalso be used by
others for small triads. Large acreages probably should not be planted
for forage until more is known about cultural methods and iy roved
strains,

It requires about one-half to one day longer o ficld cure Kochia
hay than it docs Tor alfalia hay. Kochia plants are hairy which gives
the cured forage a grey color, and this should not be confused with

~mold or spoilage, which it resembles,

Plant types have been selected from the wild strain. Several years
of inbreeding has revealed much variability in the types. Ttis appar-
ent that improved strains can be developed for forage production.
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FORAGE from KOCHIA

Kochia Scoparia L.
Part 1
Some Plant Characteristics and Forage Production
By E. L. Exrickson?

Introduction

In South Dakota during years of insuthicient rainfall forage yiclds of alfaifa
and the established grasses are greatly reduced. In years of drought such as oc-
curred in 1934 1o 1936, the forage produced is insutficient to carry the hivestock.
During such times hay has been made from wild plants or weeds, including
Russian thistle. Many specific instances have been redated by rancliers and farmers
that such "weed hay™ was all that enabled them to keep their breeding stock
during the drought years.

The Tact that Russian thistle had been used as hay and had enabled ranchers
and farmers to maintain the nucleus of their breeding herds is extremely signin-
cant. The limited qu;dilic'nions ot Russian thistle as a forage is well known® It
appeared that some otler p‘ wit might have more desirable forage characteristics
and yet approach the tenacity and Jruu),ht resistarzee of Russian thistle. Several
closely related planes were observed during 1940 with respeet to growth habiy,
leatiness and seed production. Kochra scoparia L. produced an abundance of leafy
growth (hgures 2-5) and grew well in places apparently lacking in sail moisture.
The protein content was high, the sanple analyzed in 1940 unm..mmx' 13.1% per-
cent protein. Ttalso had a satistactory hay aroma.

Following the preliminary observations and study of Kochia, experiments
werce set up to obtain data on the forage characteristics of the plant and to deter-
mine the value and use of Kochia as a forage in South Dakota.

The work reported in this bulletin was done during 1940-1946 and involved
the study of Kochia as a forage plant and its utilization as forage by livestock.
Sced of Kochia scoparia L. was collected from wild stands. Studies of yicl . habit
of growth, forage quality and composition were made at the South Dakota Agri-
cultural Experiment Station and at the central sub-station, Highmore, South
Dakota.

Review of Literature

According to Gray’s New Manual of Botany, the genus Kochia belongs to the
(,humpodn.ucu (goosctoot family). The species [tp()rlt(] anlmmse dis. S o
scoparia (L) Schrad. Annual, erect, pubcerulent or glabrate, branching: leaves

narrowly lanceolate to lincar; flowers in small axiilary clusters, sessile; cach sepal
at length developing a narrow thickish dorsal wing or appendage. Frequently cul-
tivated for its bright avtumnal color; locally established as a weed. (Introduced
from lurope).”™

rormerly Assistant Agronamist, South Dahota Anricultaral Faperiment Station. The autho? acknowledzes wirh
thanks the help and enconrageniont piven by stafl members of the departments of Agronomy, Chennstry, Ani-
mal Husbandry and Dairy Husbandry,

2Cave, Riddell and Hughes, *“The ')u,csnlulxl) snd Feeding Value of Russian Thistle Hay,” Journa: of Duiry
Science, April, 1936, Vol XIX, P. 285

“Gray's New Manual of Botany, 7th E hlmn by Robinson and Fernald, Anwerican Book Compuny.
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COMPOSITION OF KOCHIA, FIRST CUTTING, AND ALFALFA
ALL ANALYSES' ON MOISTURE FREE BASIS
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Regarding its habitat, Muenscher states that it occurs on “waste places, ballast
grounds and oceasionally i ficlds, mostly in dry soils.”

This species is known by several common nanes Jincluding Summer cypress,
Kochia, Burning bush, Firchall, Mexican fireweed, Fireweed and Belvedere” ¢

A search of the hiterature reveals that no study has been made ol Kockhia sco-
peria as asource of forage or of its forage qualities. [owever, some observations
and analyses have been reported on some species of this genus.

hidwell and Wooton, in reporting their results from an extensive study on
chemical analysis of the saltbushes and related plants, analyzed one sample of
Kochiu cm/mr/}/ which contained 22.6 pereent erude protein. As to its occurrence,
they state “Teappears mainly as a waste ground weed in towns and on r()ldsldu,

but scems able to compete for a place on lh<. e

In the Nebraska Agricultural Fxperiment Station Circular 67, by Frolick and
Fralick, 1s a photograph showing sheep grazing large and nearly mature Kochia
plants, with the caption, “Kochia (firew L(.(l) may alord some pasturage.”™

Lo hqnl reports that seeds of six species among a total of 58 studied had a life
span ia cultivated sotl not exceeding one year. Of onc of the six, Kochia tricho-
[’/I"//d he says, “Nochia trichophylla is an ornamental plant that has escaped

NMuenscher, WL L, S Weeds,” P 2130 The Macmillan Company, New Yark, 1935,

Hbhid.

CHritton and Brown, “THlosirated Flora of the Northern States ad Canada”” Vaolo 11, P16,

Gl Bidwell and ELO0 Wooton, “Salibuskies and Their Allics in the Unued States,” U.S.D.AL, Bul. No. 1345.

ML L. Frolick and EoFo Frobick, U Nebrasha Pastures, Sceding and Management,” Nebraska Agricultural Experi-
ment Station Clreudar 67, 17, 10,
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cultivation, but apparently due to low degree of dormancy of sceds has never be-
come a very serious weed. The great majority of the sceds germinate very carly in
the spring and the rest remain dormant for a period not exceeding two or three

"

months.

Martin has reported the dates of germination of seed of many weed species in
the ficld. He found that Nochia scoparia sceds germinated carliest in the three
years that data were recorded. The dates of hield germination for Kochia scopuaria
at Anies, lowa, were March 1, 19355 February 28, 1936, and Aprib 1, 194110

The author has observed that Kochia seeds germinate very carly in the spring,
and that the late snow and the thawing and freczing apparently do rot injure the
Kochia seedlings. This indicates that the sceds are capable of germinating at low
temperatures and that the scedlings are extremely resistant to injury from
[reezing.

The foregoing facts are important in understanding the species and in devel-
oping management practices. Since the great majority of Kochia* seeds germin-
ate belore May 15 and have a short period of dormancy in ficld soil, the plants can
readily be controlled by pre-cultivation. Where it is desirable to grow Kochia, the
seed may be fall sown and will obtain a very curly start when conditions of mais-
ture are most favorable lor growth.
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¥ig. 2. A plot of Kochia at Brookings, 1945, five weeks after planting, showing plants six

inches high and the leafy chavucier of growth.

PeGermination of Weed Sceds,” W, S, Chepil scientific Agriculiure 20:7: )t

1940,
M Germination Studies of the Sceds uf Some Comnmon Weeds,” Mardin, Johan N,

S0.

lowa Avadensy of Scicnce, Vol

*Kochia will hereinafier be used to mean Kochis Scoparia L.
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Materials and Mcthods of Research

RNochia plants were collected from several locations in the state for protein
analysis. Sced was likewise collected from wild stands for selection purposes and
for forage and sced yicld studies. Kochia was compared with other known annual
forage '\1 s, Sibertan millet, Hubam and Golden annual sweet clover. For {orage
and se ul yvields Kochia was sl TS poumls per acre in plots five by fil-
teen feet 1n resiricted randomized plots replicated five times. The millet crop was
harvested when fully headed but still in green and growing condition. For hay
Kechia was cut when 18 1o 26 inchies high, (FFig. 3). In obtaining data on sced
vicld seven plots one yard square were used.

The field secdings were mowed, windrowed on the next day, and the hay was
stacked whien hield curing was judged to be complete. Moisture samples of five
pounds were air deied and the hay yields are reported on air dry basis. The
stacked hay was baled and stored for use in feeding tests.

Results

Co: :‘.5‘05"' on of Kochia Hay Compared with Alfalfa Hay. The composition
of Kochia and alfalia from different locations in the state has been determined
during ¢ Zu seve .\11 years. Soil type, stage of growth, curing and other factors may
infiuence the compasition of hay. T he | figures in Tiable 1 provula a range in com-
pn:‘.innn for South Nakota alfajlz and Kochia.

iable 1. Percenwajie Composition of Kochia and Alfalfa Hay Produced Under Comparable
,omhtuyn. in South D lku(.l \fomuu l‘rcc Basxs

Tat A \h Prlm in

KOCHIA

1940, Brookings 2.37 21.30 13.18 19.54 43.61

1943, Tighmore M2 1170 11.13 AW 47.5%

1944, thehmore, st cutung 1,15 13.02 14.07 2852 43.24
2nd cutting 181 12.03 11.55 26.56 48.77

small plot ‘ 14.25 17.06

ALFALEA

Thghmore fickd; 1944 . o 10.66 13.70

Lighniore Rod rows, 19444 3.61 17.41 } e

Brookings, 1913 I ) 7.02 14.55 304012 37.52

hl”h'nr)n 194 4. - 1.02 8.49 15 HU 39.66 35.03

Nit ::A‘r(’:)\l'nl

Important characteristics of a forage are high protein and low fiber content.
CFrom the data on Kochiain Table 1T a number of figures deserve special attention.

1. The protein content of Kochia hay ranged from 11.13 percent to 17.06
pereent.

2. The fiber content of Kochia hay was 19.54 percent to 28.52 pereent.

3. The range ol the nitrogen free extract content was 43.24 percent 1o 48.77
pereent. :

4. The ash content of Kochia ranged from 11.79 pereent to 21.3 percent. The
content of protein, fiber, and nitrogen free extract are satisfactory for good forage.
Itis not knowt. whether the ash content is too great.

Composition of Kochia plants from Different Locations. In 1942 samples of
Kochia hay were cellected from several locations in the state (Fig. 6) and ana-
lyzed. The data are shown in Table 2.
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Table 2. Composition of Kochia hay from several locations in South Dakota, collected
June 11-15, 1942

Ash Protein

Brookings | .58 1134

e tgpesiuma N Jebid 1 N2 1138
Ciroton N Flus
Furcka 17.1% 21 P
Ihghnore 15.50 17.17
Average 107 14.89

T'he Kochia sample collected at Eurcka contanied the highest pereentage of
protein, the Tlighmore sample second highest, and those from Brookings the
lowest. When the protemn conteni was hich the ash content wis adso high.

The Leaf-Stem Ratio. To determine thie leat-stem ratio two representative
plants were obtained from cach of five plots in a yicld study made at Highmore
in 1944, The plants were of the size and age of those shown i isig. 3. The leaves
were clipped from the fine branches and the fine branches frorm the central stem
and each portion dried inan oven at 95°—1007 C. for 24 hours. The data in Tuble
3 shew that the Kochia had 62.4 pereent leaves and 32,49 percent central stenis,

Table 3. Percent of leaves, fine branches, and central stems of two lots of ten representative
Kochia plants grown at Highmore, 1944, oven dry basis

Lot Jeaves Fine Stems Central Stems

62.87 5.44 3164
01.93 7 A

62,10

Piper cites several figures and sources on the ratio of leaves to stems in alfalia
ranging Irom 22.7 pereent o 49 pereent! Information cited from Cottrell in
Kansas found an average relation of 43 parts leaves to 33 parts stems,

Composition of Leaves and Stems. The leaves and steme used in the study
(‘Table 3) were analyzed for ash and protem. The leaves contaned 1565 pereent
ash and 2110 pereent crude protein; the stems, 11.35 percent ash and 9.3
crude protein,

Leaf Characters. The long narrow leaves of Kochia are sessile and are resistant
to shattering in haying and baling operations. This was especially apparent in the
fall of 1944 when Kochia and alfalia were baled rrom the stack ar Fighmore.
Both crops had been handled similurly. In the baled Kochia only a fow leaves
had been broken from the plant whercas in alialfa most of the leaves had beea
concentrated in the lower part of the bale.

Tolerance of Leaves to Shade. [nthe several plantings of Kochia it has been
found that the leaves stay green and persist in dense shade produced by the pro-
fuse growth of asingle plant or by the closely spaced plants ina solid seeding. In
1945 the leaves remained green to the base of the plants i late Seprember when
the plants were five feet tall 1n a close-drilled seeding. Rewention of leaves 1s an

WECUL

g
important characteristic in a forage. Further, it otfers a possibibity of obtaining
dense shade where this factor is destrable in subduing vndersirable plants.

M Forage Plants and Their Culture,” C. V. Piper, The MacMiilin Co., 1935, . 365,
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Yields of Hay. Hay yiclds were recorded from small plots and from acre felds
at the Main Statien and at Flighmore in central South Dakota. The hay yields are
presented in Tables 4 and 5.

Table 4. Yiclds of Kachia Hay in Ficld Plantings of one and two acres at Brookings and
Highmore 1941-1944

BROOKINGS HIGHMORE

Tons per Acre
Year Tons perAcre Cutting Total
IRER I 147 1942—1t 80 .80
191—1st 1.07
—2nd W | (5 2.12

Table 3. Yields of hay from small plots of Kochia, millet and annual sweet clovers at two
locations in South Dakota 1941-1944

BROOKXINGS HIGHMORE

T A T./A. T./A. T./A.

Crop 1941 1942 2 yr. av. Crop 1944

Rochia, st cutting 2.07 1.9 2.0 Kochia, Istcutting . 1.1

2ad cutting 1.90) Kike 93

Sibertan itlet 2.10 1.0 .5 Siberian millet 1.47
FHubam " 1.20 4.8 3.0 Fubain 0.00
Golden Annual Sweet Clover 110 2.8 2.0 Golden Annual Sweet Clover 000

Che bt ansting was made oo Tow and the stands were Kibied, herice no sceond catting.

The data inTables 4 and 5 show that Kochia produced 2.4 tons of hay per
acre per year at Brookings and 1.3 tons per acre per year at Highmore. Siberian
millet yielded 1.8 tons at Brookings and 1.47 tons at Tlighmore.

Table 5 shows that the annual sweet clovers gave no yield at Highmore in
1944, This was due to severe grasshopper damage to the clover scedlings. Kochia
15 resistant to damage by grasshoppers, a valuable characteristic in a forage for the
Great Plans.

Yiclds of Sced. Portons of several close-drilled plots were harvested for seed
i 1945 at Brookings and at Highmore. Plants from representative square yard
arcas were harvested, placed 1 gram bags and dried. Each plot was threshed
separately and the seed was turther dried i the aboratory. The appendages were
rubbed from the seed Trom samples of cach lot. An average figure of 26 percent
was obtained tor the weight of the “chaff” removed by rubbing. This figure was
wsed to reduce the seed weights to “heavy seed weights.” The yield of seed was at
the rate of 1500 pounds per acre at Brookings and 1430 pounds per acre at High-
more i 1943,

Drought Resistance. Kochia has been-observed o grow well in situations of
limited or Tow soil moistare. Muenscher states that this species oceurs “mostly on
dry soils ..M Drought resistance is a highly desirable characteristic in a forage
plant for the Great Piains Region. During the years 1941-1945 the rainfall w
Prookings and Highmore in South Dakota has been well distributed throughout
the scason. It has not been possible, therelore, to gather data on drought resis-
tance. However, many observations by the author and others indicate that Kochia
crows well in situations of low soil motsture.

Haee Foornate 4, Pape 6.
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Fig. 3. Koctua plants 22 to 26 inches high at time of nirst cutting, showing leatiness, persis-
tance of leaves and nature of growth,

Pasturage and Scilage. Observations on the palatability of Kochia as pasture
indicate that it is caten readily by cattle, sheep and hogs. Animals have been ob-
served cagerly grazing the carly spring growth. During the sunimer of 1943 sev-
cral pastures were found to be producing maly Kochia which cattle were
grazing as their principal source of feed.

In 1942 a feeding test was run on Kochia cut and fed green. One Holstein cow
was fed increasing amounts of fresh Kochia, from 12 pounds per day, plus other



b2 Buileiin 384, South Dakota Expeiiment Siation

feed, up to 72 pounds per day of green Kochia, ten pounds of grain mix and six
pounds of alfalfa hay. The Kochia wascut when 12 to 18 inches in height and the
stems were still quite succulent. All parts of the green Kochia fed were caten.
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Fig. 4. A plot of Kochia at Brookings July 6, 1945. (a)—2 inch swubble; (b)—4 inch stub-

bie; {c¢)—plants in carly hay stage, 22 to 26 inches in height.
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Silage. Silage was made from Kochia sccond growth, 10 to 12 inches in
height and from mature plants five feet tall. The silage from both was satisfactory
with or without the addition of molasses. Glass milk hottles of one gallon capac-
ity were used for this silage testc After 20 days the silage was judged good.

Samples were analyzed and the data are reported in Table 6.

ﬁvﬁ»%jg‘;’ R "y e »-wm“g -~ " )
b ¥l P, 1o . RIS v ¢ "‘;~:-»a~¢""':-;7::s
SEA ) I : 1
2

5

: 2
¥ A

) i

R 3

]

s 3
. ¢ e 3
b E

e e e L

RN Y

o PR B B . A L N N e 5]

~

S Tt e, A L e i

Fa

I s, ana s S AN o Bt B Vel ] s b ae B Babrin s . U F QN L i WK Bl B a4 e b e b il

Fig. 5. Same plot as in Figure 4 on August 18, (a)—2 inch stubble, no sccord canting, (b)
—+ inch stwhble gave sccond cutting of 14 inch height. (¢) —Kochia plants in full bloom and
{ive feet in height,
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Table 6. Composition of silage made from Kachia 60 inches high with or without molasses, and
seegnd growth IS inches tall; no moiasses admd—l‘)‘h

Moisture l-rﬂ' Basis

Moisture Percent  Fiber Fat Ash Protein

."—_i(—i‘i 71)17“.\711\7111 i “”' m“l'h‘v;'; 77—7777" 77{" 3108 L7
60 . Kochia molasses added 76,00 31.2¢ 15.01

T Average NN T ST 17375
15 i Kechia 2nd growth - 7979 3113 ; 1370

Discases of Kochia

Seedling Blight. Kachia seediings have been found to be attacked by a damp-
ing-oll organism, tentatively identiied as Phythivm de Baryanam.’? This has
been studied it the greenhouse primarily but it is known to occur in the ficld. Tt
15 especially destructive of seedlings during and alter eniergence, causing discolor-
ation and colliapse of the tssues of the axis and eveniual killing of lhc plant.
Symiproms appear more pronounced when temperatures are hl"h—-,3 1o 85° I,
——and when the soil s wet.

Leaf Spot. In the nursery plots in 1945 adleaf spot discase attacked the Kochia
plants when three 1o six inches high, causing stunting and eventual death ol the
plant. Leat spot symiptoms developed frequently in sulficient numbers w kill thc
leaf. During the cool rainy period of three weeks in ’\Txy and June 1945, the le:

spat threatened 1o destroy the stands. Upon resumption of normal weather thc
disease abared. The disease and the causal organism arc under study.

SAWLOE Buchholiz, formerly plant pathologist ar the South Dakot Naricoltural experiment siation studicd and
sdentificd thiy discase.
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Management of Wild Stands

KNochia Scoparia L. has been growing wild since escaping cutlivation as an
ornamental. In somie situations it may be very agyressive and grow to constderable
size. [tis especially noticeable in the Tall when the plants may be large and coarse,
Sinee it is an annual plant, itis casily controlled by the prevention of seed produc-
tion. This can be done by cultivation or by mowing at the pre-bud stage.

The sced germinates very carly in the spring over a period of two or three
months. Small grain and corn have been grown in sotl which had been heavily
sceded by Kochia the previous year. No problem was encountered in cast central
and central South Dakota when the crop was planted right after thorough
cultivation.

Plants when once established can be killed by cutting off at the ground line.
Plants in a close stand when 20 or more inches high will be killed if mowed so as |
not to leave any live branches on the stubble.

Summary and Conclusions—Part I

1. Kochia scoparia (1.) Schrad—an escaped ornamental plant commaonly cailed
Burning bush, Summer cypress, Firehall, Relvedere, Mexican fireweed and Fire
weed—was observed o grow well in a habitat of limited moisture, and found to
produce carly an abundant leafy growth high in protein.

2. Plant collections and some of the selections were analyzed and found w
contain from 11.34 pereent to 22,58 pereent protein.

3. Yield tests show that Kochia has produced 1.7 tons peracre the first cutting.
In 1941 the second growth yiclded 1.9 tons per acre.

4. Kochia hay posscsses a satisfactory hay aroma.

5. Hay produced in 1944 at the Central Sub-station, Highmore, contained 624
pereent leaves.

6. Sced yiclds at the rate of 1450 pounds at Highmore and 1300 pounds per
acre at the State Agriculural Experiment Station at Brookings were obtained in
1945.

7. In 1944 at Highmore, Kochia plants were relatively unharmed by grass-
hoppers, while annual sweet clover was destroyed.

8. Kochia is drought-resistant.

9. Kochia produced a sadisfactory yicld of leafy {orage high in protein and
medium in crude fiber content.

10. Kochia can be made into good quality hay, and in years of foraze short-
agres wild stands of the plant can be utilized as hay. (See part [ for infornation
on feed value).

11. A sccond cutting may be obtained from a stand if the first cutting i made
s0 as to leave live beanches on the stubble.



“Part 11
Apparent Digestibility, Palaubilicy and
Orler Feeding Qualities of Kochia (‘,omp.u'(:d
With Aitalia Flay
By I L. Erieksen and AL Moxon!

Kochia was found to possess forage production qualities to a high degree,?
cspectally as o yreld, drought resistance, figh pereentage ol leaves, resistance to
leaf shauering, | rnxhnppcr resistaiee, hwh pretein content, medium fiber con-
tent and high palawbiliny.

From the mformation gathered by 19420 1t appeared that Kochia offered
‘n"nnix'c: as a forage plant for South Dakota, especially in dry years when other
forage wouid be insufficient. Many fields have been left idle in past years, and
( requently are covered with a stand of volunteer Kechia. These wild stands
could be wilived as feed were the feed characteristics known, and in years of
drought would be a valuable source of nutritious feed.

I 1942 sufiicient information was availabic on Kockia to encourage studies of
the feed \'-r‘nc of Nochia hay. '\u‘ordin'*'iv hay was grown at Highmore and at
2’)7:;-;)L ngs an ‘Ma tor {eeding trials. Information was needed to determine the
> possibifitios of I\mln.u, with a view toward luture studies on production,
1;1ii1;'.;m<u\ and impm\'uncm. The leedmg studies were done in cooperation with
ibe vl Dushandry D('p-:runcnl

iterature pertaining to the plant studies of KNochia scoparia L. is reviewed in
Pust L No reference has been Tound concer ning the feeding value of Kochia hay.

\(\r “'

Morsizen (Table 7) preseats composition and digestubility data on many feeds.
Che fotlowing table presents some averages of standard crops for comparison with
the resaits of the studies reported i chis builetin,

v At Aprotiomist snd Sttion Chenist, respectivdy, Sontn Dakaotic Agriculiural Experiinent Sta-
e authors acknow ledge with thanks the cooperation and goidance given by the Animal Huosbandry and
ivary Hisbasdey staifs during the counse of this work.

Wart 1, p. B o 13,

‘Table 7. Comparative data on composition and digestibility of several forages from published seu-ces and from
data appearing in this bulleting p.8 and 22

Total Average Toral Composition Iu;:c\xmn Coeflicients

Dey Nutiitive N. free N. fice
Macer ‘ts Ratio Protein Fat  Fiher  Extract  Ash Protein  Fat  Piber Extract
» . ) I3 e Y o/ or s 93 “
3 /o L i () /o i /o re o fa o
YAdfalfa Hay *
A anadvses Lo oo 0.3 3.7 L7 oA 290 304 8.3 72 32 43 7i
G 9.0 498 Vol i35 ke 310 3580 7 71 i -+ 0
5 I. .lh thav, stesny
(cver Hber) TR X 475 1.8 12.1 1.4 30.0 33.1 7.8 68 28 45 07
PRt 3
Al an NALT 2.9 4649 15.2 6.2 2.4 RN 46 48 S1 S8
“Crested Wheat Hay LS9 .70 4305 2306 4.80 LA 3348 30,33 2033 SO83 0 5433
rested whear, 107 9345 IRZ oy 1452 7.8 R AL 48.00  S7T.00 0 6R300 76.33
Walia il S0l 5243 453" SEIERE vl _l7_ll(: 54 -3.45 S{.l r.()_j{
Rochia . 3 a0, A2+ S35 486 12060 1.04
From Feeds and Feeding” Twenticin ]d.l.ux. hy I, K. \iuln.\un, ke \h,nnn.x Publishing Co., Ithaca, N. Y. By permission of
s anthor,
Gtoda, Jerey, Jour. Ag. Kes. Vall 61, Wo. 4, pp. 303-312.

ta from Cebles 11 and 12, pages 21 and 22 tais buileting changed from dry matier basis o 90 percent dry matter so as o be

compirable w other hay.




»

lorage fiom Kochia /lon

Palatability Trials

Following the observations on plant characters which idicated the forage
possibilities of Kochia, the question of palatability became of prime fimportance.
To obtain a general dea as to whether animals would consume Kochia, smiall
quantitics ol fresh and cured forage were fed o dairy cows, heel cows and
wethers in 19410 These animals ate both the green and cured Kochia readily. In
order to obtain further information on palatability a quantity of Kocht was har-
vested from a vacant lot in Brookings, where a fairly pure volunteer stand was
growing. This was mowed on July 1 and cocked on July 2. Subscquently the hay
was weighed and stored in the duiry barn.

In August this hay was fed to a milk cow to obtain data on the amount an
animal wouid consume. It was found that the palatibility of Kochia was suifi-

LSS ——— nw,—,..ﬂwj

e e

Fig. 7. The beginning of the first palatability test, 1943, showing the thice hlled tecd racks.
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1. Western wheatgrass hay, 2. Kochia hay, 3. Brome hay.
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Fig. 8. Ten aum, of second day of test, showing the selative amounts of hay consumed,
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ciently satisfactory to justily further study the following year. Accordingly in
1642, one acrg was“seeded to Kochia at Brookings and one acre at Highmore.
Sced secured from the wild populition grown at Brookings in 1941 was used.
Forage produced on these plots was used in fuither tests of palatability.

Subscuent studies en palatabiiny were made in 194319450 Six wethers were
{ed tece enoice, Kochia, brome and western wheat grass hay i a slaued feed rack
in the fail of 1943 (Fig. 7). In the 1944 and 1945 irials Kochia hay was compared
wiih alfalia hay using three wethers i cach ot in these tests the hay was weighed
and placedin the feed rack. Onee cach day the coarse relused portion was removed
from the rack and feed box trough below the rack and weighed. The Kochia hay
used in 1943 was of lower quality than the other hays becatise of dust and the
presence of soil,

The datan palatability of three lots of Kochiahay compared to other hay are
aiven in Table 8 In the 1943 1est, 136 parts of Kochia were caten o one part
brome. A lewer pereentage of the Kochia was consumed than of brome, primari-
Iy because of the seil presente Western wheat grass, offered as the third ration in
Lhns tosl, was not caten.,

In the 1944 and 1945 tests, (87 parts of Kochia were caten to one part alfalfa.
The scecond-cutting showed a palatability ratio of .7 Kochia to one part alfalfa.

Table 8. Palatability of Three Lots of Kockia Hay Compared with Other Hay Fed Free Choice
to Wethers for 10 days

Gmys. per wether per day Percent Av. weight of

Con- Con- Wethers Av,
Fed  sumed Refused sumed  Refused Ratio Start Finish Change
AR Six Wethers Kovhia o Brome
Ke chia, dusty . 2404 1031 1373 429 57.1 [.30to ] *
Brome 1246 7353 494 oot 39.6
,,,,,,,,,,,,,, 133 0 133 0 100.0
Three Wethers Rechia o Alfalfa

1027 491 536 47.8 52.2 Sowl 16 1200 44
11260 613 513 544 455

Kowhia

1469 836 633 5690 «3.10 Ot L 1ol 108 +7
l‘:_H Three Wethers
Alialia s 1470 AN 562 6040 39.60
UOKES Three Wethers
Seeond Cutung Kochia 448 o9l 737 €77 323 J0tw 1 108 168 Nonc
Alialfa 17 5 1

703 Y97 706 SK.6 41.4

*Not weighed

Digestibility Trials
Prehminary digestion Urial with Kochia and Alialfa in 1943

Kochia hay grown at Hlighmore in 1943 was [cd to three wethers to deter-
mine ina preliminary way the apparent digestion cocthicients of the feed constitu-
ents. A\ second lot of three wethers was fed alfalfa hay.

The six wethers were selected from a group so as to be as uniform as possible
in weight and other ¢haracteristics. In scparating the six into two lots the animals
were chosen by lot.
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Individual pens 4 feet by 18 feet were provided with a feed box in one end.
Water was available and changed morning and evening.
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Fig. 9. The beginning of the second five-day period in palatability test.
Western wheatgrass hay, 3. Kochia hay.
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Fig. 10. Just after hirst feeding time in sccond five-day period when the position of the feeds
were shifted, showing Kochia being consumed.
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Wethers in pens 1, 2 and 3 reccived alfalfa hay and those in pens 4,5 and 6
received Kochia kay. A prelimmary feeding of five days on the hay was done to
accustom the aninials to the (eed to be rested. The wethers were fed twice each
day as much as each would consume.

The data from the 1943 prefimunary teial arve presented in “Table 9.

The Kochia was approximately once foot high at catting time. The stems were
comparable to alfalia stems in ihickness and the foliage was judged 1o be 30
pereent greca. Considerable Torcign matter was present inthe form ol soil lnmips,
a condition caused by the necessity of working the seil several times in June with
a disk to reduce the stand and thus promote growth.

The amount of refused Kochia was twice that of the refused alfalfa as shown
i Table 9. This refused Kochia was composed mainly of stems and soil but con-

tained some leaves.

Table 9. Data from 1943 Preliminary Digestion Trial Comparing Kochia Hay with Alfalfa Hay
Through Ten-Day Period .

Dy Matter fay Matter Digestion Coethe

Consumed  Fefused  Protein E. Extract Fiber
Wether No. Grams o8 A % % T.D.NG N.R.E
AR 11027 11.05 05.05 30:59() EOGES

39.75 70.71
39.60  68.90
39.58 08.09 51.33 li::1.29
1893 RS

16,098 1696 67.15
_1osl 19.43 67.99
!0,425 1581 60.73
IWRaBY 30,020 s i6RYAD

R S bl OS] 26990 | SOUGS 4971 7418
Kachia 6 . 910 3239 01.28 28. 55.01  77.01
Average U803 30.11 61.58 22,92, 51.22 74.56 57.13 1:7.34

SNitrogen Free Pxiract
trotad b tihie Natrien:s
ANuinine 1

The altalla protein was five pereent more digestible than the Kochia protein.
Alifaila fiber was 11.64 pereent less digestible and the NUFL L. (nitrogen [ree ex-
tract ) 5.87 percent less digestibie than in the Kochia. The total digestible nutri-
ents from this lot of Kochia hay was appreciably higher than from the alfalfa hay.
This fact together with the lower digestible protein, results in a wider nuatritive
raiio tor the kochia.

in the composition data, Table 10, it 1s shown that the Kochia hay contained
4.77 pereent more ashy 1164 pereent less fiber and 10.06 percent more N.IP.E. than

the alialfa.

Allaita by 1.4 37.5

Kochia hay 1.72 27 A 17.58

Altalfa hay refused . 1.38 54.13 30.18
1.238 32.89 42.79

Kochia hay refused
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Digestion Trials, 1944

The 1944 digesubility trials with wethers were conducted in a basement room
of the College Livestock Pavilion. A feeding crate three feet high, one and one-
half fect wide and five feet long was placed in cach 8 x 10 foot pen. A feed drawer
was placed in one end of the crate in front of a stanchion arrangement through
which the animal reached the feed. The crate was open at one end to admit the
animal. The feces were collected in a feces sack with harness arrangement as
described by McCall, ct al.?

The Feed. In 1944 allalfa and wild Kochia has were produced at the Central
Experiment Farm, Highmore, for additional feeding tests. The altalia hay was
made and stacked in good weather. Rainy weather prevailed while the Rochia
hay was being made. One soaking rain fell on the Kochia when it was in the
windrow, necessitating turning previousto stacking. Because rain threatened the
second time, the Kochia hay was stacked before ficld curing was compiiete. This
lact, together with too compact stacking, caused some maldinig in the stick, espe-
cially in the lower haif. :

In the fall the hay was baled and stored indoors. The allalfa hay was very dry
and the leaves tended to be shattered and concentrated in the lower portton of the
bale. The Kochia hay retained the leaves on the stems to a high degree in baling.
In the baling process it was necessary to discard badly molded portions so as to
have a fair quality hay. The lower portion of the stack was discarded hecause of
speilage. Suflicient Kochia hay of fair quality was obtained for feeding tests. The
composition of the hay and refused portion appears in Table 11,

Table 11. Composition of the Kochia Hay, Alfulfa Hay and the Refused Portions 1944
Digestion Trials with Wethers, Moisture-Free .

Ash E. Extract  Protein  Crude Fiber  N.F.E.
Trial A o o o v
Alfalfa Iay
(irialfis. Atelmme—— (1) 1.04 14.34 40.71 35.30)
Tral 1T s LUK 14.60 41.05 S s
MG e e 7.88 1.0t 14.47 11.18 35.47
Kachia ay
Trial T .

132 IS81 25.06  43.65
el

Trial M. N 98 12.33 31.9%
LTS e S SRR 13.02 1.15 14.07 28.52
Alfalfa Refused '
Trial I 7.44 .92 11.27 4453 35,84
Trial I 6.90) 73 1110 449.22 3205
AVCTIC e JallZ/ .83 1119 46,88 33.95
Kochia Refused
Trial T . 1106 .94 10,940 38.2+4 8.56
Trial 11 - s 9.22 .65 7.70 14.05 38.38
Average 1o .80 9.30 $1.15 38.02

The data in Table 11 comparce the Kochia hay and alfalla hay used ir the 1944
trials. Using the average of the two analyses it is evident that the Kochia hay was
higher in ash than the alfalfa hay by 5.14 percent; in fat by .14 pereent and in
N.F.E. by 7.78 percent. On the other hand, Kochia was lower than alialfa in

Flechnical Bulletin 418, Monuma Agriculiaral Experinent Station, by Radph MoCall, i al.
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protein content by 4 percent and i fiber by 12.66 pereent.

In comparing the refused portions from the two hays the same relationships
in u)nlp(m' ion prevail exeept in the cther extract which was lower in the Kochia
refused portion.
he wethers were fed for 15 days and the data from the last 10 days used in
the caleulations. At the end of the first run the feeds were transposed. Again the
lastten days dat were used in the caleulations. Samples of hay, refused portions
and feces were saved only during the 10-day period. Composite samples of these

were analyzed by the l..\.]u riment Station (,hum.suy I)q:.xrlmcnl. Official meih-
ads were used.!

The data fronn the 1944 digestion trials are given in Table 12,

Table 12, Summarized data on a 1ea day reversal trial of digestibility of Kochia Hay and
Alfalfa Hay, 1944

ALFALFA KOCHIA
.M. Caocthivients of l)l--nhln.uy .M, %

ticients of Duu-\uhxluy

Con- troNE, L5 . Cane .M.
Retused Protein Extract Fiber NJEE. sumed Refused Proicin Extract Fiber NUF.E.
> /

& % Grams e % o Az Yo
PRI L FRINL 1
! 643,07 SO0 SO0 ebhd TOTUN 30,07 6394 004 5992 T0.01
M octher 4 6552 |- bl b 000 6925 10,285 3987 o63.20 1R SOHR. T 7YY
Wether S 04.54 647 9552 o437 0SS 37.97 IS0 —4l T D 1 )
Werase G030 ——3300 5TR6 G617 LAY ATRT 0 62035 —1.74 SK.22 0 T3ad
SR LN )]
D oA 9,747 45.29 72.5) 46,65 B0.11
Sely ; ASIN7 10NN 4. 75 " il 45.88  79.50
: | EGHR20 Thove 30 6oy 4205  77.70
6847 4. oblN 16,641 33.69 0810 3548 4486 79.10
\u. 191 both
brode LEAle 209t .22 LSS 500 6897 100l 38280 65.23 77D DU 5 il 0 VA

Uhe datain Table 12 show the comparative feeding value of Kochia hay and
alladia ’H\' This experiment also gives the digestion coeflicient for cach animal on
hoth Kochia o alfalda,

Sirst, itis desivable to campare the averages between groups of three animals
en the same Teed. The digestibility of the components in Trial T allalfa are in
close agreement with those in Trial I as evidenced by the average digestion co-
cificients. Also, the summary Table 13 of the total digesuble nutrients and the
suteitive ratio for Trials Land 11 on alfalfa show close agreement.

n the |

e case ol the ether extract digestibilities, several negative values were
chuained. Tn the two greaps fod Nochia hay, Trial 1 gave a positive figure for

(!i;_;csxi'mm'\' n}' cther extract while Trial T gave a negative result.

The total digestible notrients and NURL {nutritive ratio) summary (Table 13)
show close agreement, except the NUR L for rial §, Kechia, is narrow, being 1:4.3.
wall be noted thae in this irial the hay analysis showed the protein content to be
higher than o Tl (L

The digestbitity of crade niber in Kochia is 1330 percent higher in T'rial 1l
than in Trial BoIn this instance the greater portion of this difference is accounted
for in the higher content of crude fiber m the Trial 1 sample.

0 Methaods of Analysis, Associction of Otficiad Apricultaral Chemists,
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Table 13. Total Digestible Nutrients and Nutritive Ratio of Kochia and Alfalfa Calculated from
Data in Table 12

ALFALFA KOCEIA
1 DN, N.R. T.D.N. N.R.
Tral | ﬁ().?_l 1:5.07 36.9% P43
Trial 1 60.31 1:5.64 3758 1:065
Average 58.20 1:5.00 57.28 25

Composition of the Feces, Table 14 records the conposition of the feces col-

lected fram the 1944 digestion trials. The moisture content of the feces Trom the
six wethers led Kochia hay s 16,52 percent greater than the moisture content of
the Teces Trom the alfalla Ted group. The feces, as collected, generally were soft
from the Kochia group. A tendency toward scouring was noted i one wether.
This is an important point and it is possible that more mawre hay would exhibit
this tendency to a lesser degree.

The ash content is 4.89 percent higher in the Teees fron the Kochia led group.
It s not known whether this Inwhcr ash content s re \Imnsmlu for the higher
moisture content of the leees.

Table 14. The Composition of the Feces from the Wethers in Trials T and T (Moisture-free)

ALFALEA ROCHIA

H.0 E. Pro- Crude H.0 L. Pro- Crude
» Ash  Extract tein l"ihvr N.F.E. Ash o Extract 12in Fiber NLUEFLE.
o (L U S [ L R 5. ]LH 4052 30,30 Feces Noo T R239 16.5% 0 3,352 L33 3300
A<) B2 Z1NND 72 Rl TR L ST AL S FPequl Noad 78,48 laewz 3032 26,490, B507
D) 1105 2.73 13.38 4245 30.3y Feose No. S5 #0061 3,2 04 25066 33.7A
m 2 R SRR 37278 S SIRGEET 2eEle Feces Naw 2 K0 IR78 370 167 205 3272
B A0R 12080 U200 LRSS BGLRST i L GG i SRR, 77 [ (S ot ARRE 0 o ) L
0 6073 11,28 283 lduor 42420 2944 Feces Noch 798060 1556 280 1792 3314 3055
0300 1222 2094 14.07 41.37 29.39 Werae St L0 7 3 2N R SRS RS

Preliminary Digestion Trial with Second Cutting Kochia
The sceond cutting of Kochia obtained from the two-acre field au Highmore
in 1944 was used in a single 10-day [ceding test w obtain preliminary information

Table 15. Preliminary Comparison of Sccond Cutting Kochia Hay and Alfalfa Hay 1943,
Ten-day Trial

DML DAL Digestion Coctbicients
Consumed Retused Proteimn E. Exnact Fiber N.IE
prams %o %o
\HIH.I | — 10,9149, H) 30.27 0211 —13.25 56.02 61.37
Allalla 4 . §,565.93 42,044 03.15 - 0110 (1.86
Allalfa 5 . u,u~ir._i_; 36.36 65.97 —34.30 6b160 6714
Average Y81t 36.42 G451 151 R 6147
Kochin 2 .. /,22‘)7[ 441 60,19 3R.06 43.03 7oty
Kochia 3 . - 8,247.%8 39.11 569,82 1.6 38.39 74049
Kochia 6 9,393.94 33.12 617 e B 1619 73.01
Average 8,290). 38.88 661,39 4199 42,74 7L
T.I.N. N.R.
55.08 1:3.67
1:7.36

55.24
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Table 16. Compesition of EHay and Refused Portions froim Digestion Trial with Second Cutting
Kochia and Alfalfa 1945, Moisturce-iree

Ash Protein F. Uxtract Fiber N
Abfadia 1y T 1847 1.03 36.63 g5
Aalta Retesad g 11.95 17.97 1.17 32.08 33.83
Sceond Grawth
Kochia tay 11.42 1094 181 20.50 48.77
Kochia Refused 0T 8.55 IR 36.65 43.91
on the value of the second cutting. The datacin Tables 15 wnd 16 show the results
of thistrial.

Table 15 shows that weihers 2, 3 and G consumed an average ol 152 grams or
15 percent less second cutting Kochia hay than alialla hay, The central stem was
dry and very hard as well as sharp, especially at the place where it was cut when
the first crop was harvested. The three to six side branches which grew from this
scction of the axis were fine bat not zis leafy as the first crop. T'he hay was palata-

Lle hut the wethers had dulicelty eatng the coarse central stem. This introduced a

mechanical ditheulty since cach branch had 1o be caten separately and chewed ofl
ihe contral stem This factor is believed o be responsible for the lower intake ol

second grovwth Nochia rather than a lower paliabiiny.

Fable 16 gives the comparative compaosition of the two hays fed, showing the
aitalta higher in prowimn and hiber, while the Kochia is higher in ash, fat and
R felis

In digesability cocllicients, Table 15, the alfalfa is superior in protein and
nhers while the second catting Kochia had a higher digestibility coeflicient for
cther extract snd the nitrogen free extract. Inthe summary of total digestible
nutricnis, the hays are ahout the same and the NGRL of second cutting Kochia hay
is much wider tha that of the alfalia hay.

le is mdicated that second catiing Kochia may make hay of good feeding
value. Farther study s needed i obtaining the sccond cutting, however, o
clim naie the provlem with the central stems which caused mechanical ditheulty
for sheep m comuming the hay.
Kochia as 2 Maintenance Feed for Wintering Beef Heifer Calves
Kochia hay and alfalta hay were ted 1o heifers for 55 days. The results are
shown in Table 17

Tuble 17, Comparison of Kochia Hay and Alfalfa Hay for Wintering Beef Heifers.
March 7, 19453, 10 May I, 1945

Alfalia Ist cutting Kochia Ist cutting
frtial weight, pounds D] 367
Frnal waghit, pounds 436 BT
Dravs Led, ]\n\!lnl\ 35 55
Doy Guaang nounds R 3
Fotal Feed Fed, pounds . iz 717
Vet Fead Ruefused, poends it
Percent Feed Retused 0 16.0
Awcunt Fal Daily, pounds 13.0
Amcant Consumed Daly, pounc 1 0.y
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Fig. 12. Lot 2 at 55 days after consuming 600 pounds Kochia hay and gaining an average of
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It is shown in Table 17 that the Kochia hay was sufficiently nutritious to en-
able the heifers ot make a daily gain of .93 pouads as compared to the allalfa-fed
heifers which gamed LIS pounds daily.

The animals were kept ina pen 12 518 in groups of three for feeding and
were allowed to run in i common yard outdoors tor about four 1o five hours cich
dav. Water was kept in the yard as well as i the pens. Salt and mincerals were
available in @ box i cach pen at all times. The Tots were rotated in the pens to
cquatize any cilect of position that nght prevail.

Preliminary Maintenance Thial with Sccond Cutting Kochia. Following the
35 day trizl with alfalfa and first crop Kochia, the beel heifers were fed alfalla
and sceond cutting Kochia The sceond cutting Kochia has heen deseribed previ-
ously when fed o sheep. Apparently the partion of the central axis which was cut
low to enable riking the second cutting was too coarse and hard ta be readily
caten. This Tactor was more detrimental o consumption by the heilers than by
the wethers, The data are given belew:

Table 18, Comiparison of Sccond Cutiing Kochia Hay and Alfalfa Hay as a Maintenance Feed for
sect Ticier Calves, May 1, 1945, 10 May 22, 1945

Alfalfa Kochia
znm\l \\(xulu S SV SN, 1| 419
Fraal Wachi S A 450 402
Davs Fed BIES 21 24
Daly Change e Weaight s R 67 R
ot Fead Fed . 2263 197
Total Feed Refused i 33
Peccent Feed Retused = 16.8
Araouni Fad Daly 25 G
Araonint Consumed Daily 12.5 7.8

Fess ded becanse previcas teeding not ceaned ap.

Fronm the data o Table 18, 10 1s evident that the second growth Kochia as
used was not satisfactory as a feed for heifers. This tact is important in devising
micthods of obtaning the sccond growth. Further trials are necessary on the see-
ond growth Kochinowhen the hay is made without taking any of the cearse por-

tions of the plantaxis, or by processing the hay.

Yffect of Kochia on Milk Flavor. In the fall of 1‘)42, Dr. G. C. Wallis, then
Associie Dary Tuashandman, sum.\i e the Teeding of Kochia hay to a dairy
;(vw and the colleciing and vrulnw oi the milk slm[m» The hay was fed after
ach milking and milk s 1111}>le were taken ‘lh])l()\lnl ately 1016 12 hours later in
wlipint bottles and tightly sealed with caps. The samples were scored by a com-
sutttee from the Danry I)me nent and deseriptive terms given where the score

wits helow 23, whiich is constdered excellent for market null\, while 25 represents
4 perfect scare,

(o
1
l}

Midk produced when allalfi hay was fed was described as feed-unclean three

times, shight feed, onces Milk produced when Kochia hay was fed was deseribed
s shight feed twice and Trom the green Kochia as stale feed or weed flavor lour

This atier becurred when the cow was consuming 72 pounds ol green
Kochia per day, plus the gram mix.




Lorag: from Kochia

In suniarizing the effect of Kochia on milk flavor, there was no objec
able flavor to the milk from the Kochia hay. A weed or stale feed favor v
recorded when the cow consumed 72 pounds of green Kochia per day.

Table 19. Summary of the scores of milk produced while alfalfa hay, Kochia hay and

Kochia provided the roughage in the ration. Brookings. 1942.

Number of times milk received indicated score
Numt ft 1k I indicated

20 20.5 21 2.5 22 22’5 23
Alfalla Hay ] 1 I 3 | 1 1
Kochia May . 1 2
5 1

Green Kochia o L 1

Summary and Conclusions—Part II

LA preliminary digestion trial in 1943 indicated Kochia hay more diges
than allalla hay in fag, iiber and nitrogen free extract. Afalfa protein was
pereent more digestible than Kochia protei.

2. The total digestible nutrients of the Kochia hay fed in 1943 tests was
pereent and 51.33 pereent for the alfalfa.

3. Kochia hay in a reversed trial in 194 was nearly equal to alfaifa in app:
digestibility of protein, and superior in fat and NACFL digestbility, The nb
Kochia was 7.49 pereent less digestible than the fiber in the cifaifa.

4. The fiber content of Kachia hay was 12.66 percent less than in the al
hay.

S. In a second trial Kochia hay was nearly equal to alialfa hay in total i
ble nutrients, 58.26 for allalla and 57.28 for Kachia,

6. The Kochia hay caused soft Teces in wedhers and tenced toward sco
in one animal.

7. Sceond cutting Kochia hay in a preliminary trial gave 5524 percent
digestible nutrients and alfalla 55.08 pereent.

4. When led as o maintance ration in wintering beel heifer calves, al
hay produced a daily gain per head of 118 pounds and first cutting Kochis
95 pounds, over a 55 day period.

9. Feces from heilers fed only Kochia hay were normal with no tend
toward scouring.

10. Sccond cutting Kochia as used was unsuitable for heifer calves becau
of the presence of a portion of the first growth plant stem fram which the se
cutting grew.

11. The pakiability of Kochia was 1.36 to 1 for brome kay, Western w
grass of fair quality was not caten during the 15-day periad when Kochia, b
and western wheatgrass were available free choice to six wetbers.

12, First cutting Kochia was .87 as palatable as alfalfa hay.

13. Sccond cutting Kochia was .7 as palatable as alfalfa hay to wethers.

14. Kochia hay harvested at 20 to 26 inches in height and betore flowerin,
palatable and nutritious forage.
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