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Large differences in climate, particularly temperature and frost-free days, affect t;le
number of cuttings that are taken in the various alfalfa climate zones in California. The
cold northern California mountain valleys take from two to four cuttings, the Sacrawento

Valley from five to six, the San Joaquin Valley from six to eight, the southern California
high desert from four to six, and the southern California low desert from eight to ten. Tnis

wide range in numbers of cuttings, and the dormancy differences in the varieties tilat are

grown between climate zones prompted the initiation in the early 19605 of a statewiJe prograril

designed to provide growers reliable information on the proper cutting schedules in their
area.

The total seasonal production of alfalfa, its quality produced, the ability of a stand
to persist over a long period of time, its vigor and subsequent ability to resist invasion
of weeds and the Egyptian alfalfa weevil (EAW) are all affected by the frequency witil w.licjl
alfalfa is harvested in a given climate zone. Proper harvest frequency is related to genetic

characteristics of alfalfa varieties and how the varied climates of California affect tile
rate of alfalfa growth. Alfalfa varietal characteristics have been reviewed in tilis a:1d

past symposia (Marble, Proc., Calif. Alfalfa Symposia 1977, 1978, 19~O), as has been infor-
mation developed up until 1974 on proper cutting intervals on alfalfa quality (r,larble, Proc. ,

Calif. Alfalfa Symposia 1971 and December 1974).

To date cutting interval trials have been conducted in six locations in the mouiltain
counties of northern and eastern California. at the University of California Davis campJs in
Volo County. the I~est Side Field Station in Fresno County. the UC Riverside Agronomy Farrll in

Merino. Riverside County. and are currently underway in Imperial Valley at the Imperial Valley
Field Station. Holtville. Imperial County. When this program ilas been completed it snould

provide reliable infonnation that producers can use to predict the overall effect of imposed
harvest frequencies in their area. as they relate to production. quality and stand persistence.
This discussion will review results typical of the northern mountain counties. tIle Sacramento

Valley. the San Joaquin Valley. and some preliminary results from Imperial Valley.
(

Alfalfa Quality Factors

The factors which have been shown to influence alfalfa quality include: 1) stage of

maturity, 2) leafiness, 3) foreign material (weeds, dirt), 4) condition of the hay (moldy,
dustiness, dryness), and 5) green color. The interrelationship of these factors witil one
another has been discussed previously (Marble, Proc. Calif. Alfalfa Symposium, Dec. 1971).

It is important for producers and users to realize that maturity is diffic:Jlt to determine

once alfalfa has been packaged. Leafiness is the best estimate of maturity since 65 to 75%

of the protein and digestible nutrients are found in the leaves. Factors that we have dis-
covered which influence leafiness (Table 10) include the dormancy of alfalfa varieties (gen-

erally winter dormant exceed non winter dormant), resistance to leaf diseases (higll resistance
reduces leaf drop at higher maturities), the genetic background (strongly axillary branching

varieties are leafier), time of harvest (spring and fall cuttings are leafier than sunmler
cuts), and stage of maturity at cutting.

Harvest Frequency Studies

r~orthern r4ountain Counties. r4ountain areas with elevations in excess of 2500 feet
where cold winters prevail and where growing seasons range from 85 to 125 days of frost-free

weather, normally make 2-4 cuttings per season. r~uch of the hay produced in these areas
(approximately 13% of the state's acreage) is consumed locally by livestock. Recently t.lere
has developed an export market for high-quality hay to dairies in northern California a.ld
southern Oregon. Elevation differences from 2500 to 5000 feet in mountain valleys drastically
affects the growing season available, and has required that cutting frequency trials be
placed in a number of locations to adequately determine cutting sclledules for the area. Data

from two locations, McArthur, Shasta County at 3300 feet elevation, and Cedarville, i40doc

County at 4500 feet elevation, have been used in this paper to typify tilis production area

(Table 1 and Table 2).
I,
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In both locations, the optimum time of cutting for Vernal alfalfa (a winter dormant variety)

was 10% bloom for maximum yield. Both locations, as have every other location testeJ, ilav~

shown that alfalfa harvested in the flower-bud stage of maturity is slightly nigher quality -

using quality indicators of crude protein and total digestible nutrients (TOI~). At these iligh
elevations, the slower growth of alfalfa means that quality is not reduced very much if one

cuts a little later at the 10% bloom stage and that total production per acre of crude protein
and TDN is higher--an important consideration for those using alfalfa to maintain their own

livestock. Numerous trials by Cooperative Extension farm advisors have demonstrated tnat

very high quality hay is extremely important in providing iligh weight gains to weiner calves,
which would justify reducing yields slightly and cutting in the bud stage where such a prac-

tice is followed. There doesn't seem to be any justification for cutting alfalfa later tilan
the 10% bloom stage in any of the locations tested, since both yield and quality are reduced.

Stand persistence was not affected over the 4-year period that most trials were conducted
It was noted, however, that cuttings made from mid September to early October were normally

very weedy the next spring, regardless of how frequently cuttings were made previously.

In developing a proper strategy for mountain areas, I plotted the yield of the McArthur

cuttings for the third year of the trial (Fig. 1). It is ilTmediately obvious that cutting
five times, on a monthly basis, reduces vigor drastically and affects overall production.
The same situation exists for treatment No. 1 cut four times in the bud stage of development.

Treatment t~o. 2, three cuts taken early, provided maximum yield of clean, weed-free hay. By

making the first cutting as soon as blooms show in the field, usually around the lst-1Oth of
June, allows the second cutting to be made by the fourth week in July, pennitting the ti1ird
cutting to develop before night temperatures and daylengths are reduced sufficiently to de-

lay growth and reduce yield. This effect can be seen by comparing treatment Ilo. 2 wi t.l treat-
ment No.3 in Figure 1. The effect of these five cutting schedules on forage quality, for

each individual cutting through the season, are expressed as %TOll in Figure 2.

In general. for the high elevation mountain counties it is recommended tnat alfalfa oe

cut in the 10% bloom stage throughout the season with the first cutting taken no later than

early June despite the stage of maturity. Cutting in the flower bud stage of growth during
this part of the season should increase quality without sacrificing total seasonal yield.

Sacr~rrentQ Valley-UC Davis. Harvest frequency studies using varieties of different
dormancy have been conducted at UC Davis since 1970. The first such trial, utilizing five
varieties of widely different dormancy ratings, was begun in 1970 utilizing five different
harvest frequencies of 21,25,29, 33 and 37 days. These schedules approximated, respec-

tively, hay cut in the pre-bud, mid-bud stage, 10% bloom, 50% bloom, and 100% bloom. This
study was summarized previously (Marble, Proc., 4th Calif. Alfalfa Symposium, p. 47-57, Dec.

1974). Briefly, this trial provided an insight into hl:111 varieties that have different dor-
mancies respond to different cutting intervals. The trial allowed me to draw preliminary
conclusions of:

Cutting intervals influence the yielding ability of different varieties.

2 Harvesting on a 33-day schedule (50% bloom) produced 13% more yield than a

29-day schedule (10% bloom) and 23% more than a 25-day schedule (mid-bud

stage).

3 Stand persistence was reduced drastically by cutting schedules of 29, 25, or
21 days in a 3-year period.

By the second year weed contamination was up to 50% of tIle to1:al dry weight of

alfalfa harvested on the 25-day and 2l-day schedules, 3% at the 29-day scnedule
and no contamination at 33 or 37 days.

Alfalfa quality is affected drastically by cutting interval, variety and season

of harvest. Winter donnant and semi dormant varieties resist quality decline

better than intermediate and non donnant varieties, and can be cut less fre-

quently in order to maintain stand persistence, yield, and quality.

6. Vigor of the alfalfa plant is increased with wide intervals of 33 and 37 days

Egyptian alfalfa weevil (EAW) damaged wide cutting intervals much less tilan
short intervals.
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Cutting frequencies followed the previous year affect the yield of the first
cutting with the 21- and 25-day intervals yielding about 0.4 T/A less than the
other three cutting intervals. Summer yield response during June, July and

August was dramatically superior for the three late intervals, with early cuttings
not responding. 1-

In the fall of 1974 an 8 variety, 6 harvest frequency study was initiated at UC Davis to

investigate the full array of dormancy types available, and study their reaction to harvest
frequencies of 3-.4-, 5- and 6-week intervals. In addition two treatments were included to

represent physiological development--cutting when Moapa 69 (non dormant) reached 10% bloom,
and cutting when DeKalb Brand 131, a winter dormant variety, reached 10% bloom. Cutting

schedules of the last two treatments corresponded approximately to a 4- to 4-1/2-week a,lJ

6-week interval. respectively, with some change in cutting dates due to the fact t.ley were
scheduled on a plant development basis.

This trial covered a wider range of dormancy types of alfalfa varieties from the very
non dormant UC Salton to a dormant variety, Oawson. It was planted in the fall of 1)74 anJ

was harvested for four production years, 1975-1978, with a first cutting taken in t;le fifth

year to evaluate persistence, \'Jeediness, weevil damage and their effect on yield of t,le first

cutting. Measurements taken included yield, chemical analysis for quality determination
(crude protein, modified crude fiber, TON, calcium, phosphorus), leaf to stem ratio, dry
matter, maturity at cutting, height at cutting, vigor, insect infestation, and a limited
number of root carbohydrate samples.

Results, 1975-1978 Trial, UC Davis--Yield. Four-year average yields are given in
Table 3. Each of the four weekly cutting intervals were significantly different from o:1e

another, with yields increasing linearly with each week of added growth. The differences
between weekly intervals were not unexpected. What is interesting is the variety differences
between the cutting intervals. uc Salton and ~1oapa 69, the most non dormant varieties, did
not yield significantly different at five or six weeks from the four-\~eek schedule. In con-

trast, all the other varieties increased significantly between 4- and 6-week cutting intervals
The slower recovering varieties in order of increasing recovery capability (Dawson, 131,
l~L 318, and Lahontan) each showed a significant response for each weekly increase in cutting

frequency from three to six weeks. Obviously, there is a correct cutting interval for maxi-
mizing the yield of each type of dormancy evaluated. Table 4 lists yield by cutting sche-
dules for each individual year. The difference between the yield of tile 3- and 6-\~eek inter-
vals widened each year for each of the first three years, but ti1e fourth year tne margin be-

tween the t\~O was reduced slightly. This averaged, for all 8 varieties, approximately 1 ton
for each weekly interval of increased growth. The variety performance for the four years is

summarized in Table 5. At the Davis location, WL 318 and WL S12 were clearly superior when
one averages all cutting intervals, closely followed by i~-78 Brand.

(

It is important to recognize the differences between total seasonal yields and t,le yields

per cutting throughout the season. as influenced by cutting intervals. Figure 3 summarizes
the 1977 season for all six frequencies. It is readily apparent tnat harvesting at 5- and

6-week intervals produces tremendous tonnage during the summer months. Harvesting at 4-week

intervals provided steady yields through the year until August when yields dropped off sharply.
The 3-week interval was drastically affected so that virtually no production occurred after

September. Apparently the root carbohydrate storage capacity of the plants harvested eac;1
3 or 4 weeks was sharply diminished. greatly limiting production during tile mid ro1ay t;lrougl1

mid August period.

Stand Persistence. Stand persistence was measured each year. r~o differences due to

harvest frequency were detected through the second harvest year. By the spring of the tilird
year, differences as measured by "the % of a normal stand remaining", were observed with sig-
nificant declines in the frequent cutting intervals. Stand decline measurements taken in the

third, fourth and spring of the fifth year are sunmarized in Table 6. By the end of t:le t;1ird

year approximately 50% of the stand of the 3- and 4-week cutting intervals remained, signifi-

cantly affecting yield and weed invasion. Approximately 70% of the stand of the other inter-
vals remained. This decline continued into the fourth and fifth year witil the final stand
estimates of 33,40 and 60% for the 3-,4-,5- and 6-week schedules, respectively. indicating
a direct relationship between better stands and wider cutting intervals.

The ability of varieties to persist under different cutting intervals was ;ligil1y sig-

nificant. UC Salton. for example, had an average stand remaining over all cutting frequencies
in March of the fourth year of production of 39.2%. However, only 20 and 22% of its stand re-
mained for the 3- and 4-week cutting intervals, respectively. In contrast, WL 318, with an

\,
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average of 70% stand remaining over all cutting intervals. had 60.58. 72. and 76% stand

remaining at the 3-.4-. 5- and 6-week schedules. respectively. Those varieties that were

able to maintain stand and productivity at this location were those with Phytophthora root

rot resistance even though their stands also declined at the shorter intervals.

Weeds. Weediness was also related to harvest frequency and varieties, with t;le response

being-ver-y similar to stand decline. As stands and vigor were reduced, weeds invaded. Critical

measurements were taken on weed percentage of total weight on tne first cuttings of 1378 and

1979. The percentages for 1979 are illustrated in Table 7. As with stand persistence, t.lere
is an extremely strong interaction between varieties and harvest frequencies, witi'l t,le lower

frequencies and the varieties with poor stands having highest weed content, i.e. UC Salton
and t10apa 69 at the 3- and 4-week schedule. By the spring of the fifth year weeds had in-

vaded RX)st treatments to a certain extent, but much less so for the wider intervals, espe-

cially the varieties that had better stands such as WL 313 and WL 512. Reducing cutting

interval from 5 to 4 weeks had the most dramatic effect on increasing weed content from 19.5
to 50%. The 5- and 6-week schedules remain weed free through the third production year alld

showed their first slight weediness in the spring of the fourth year, 1978.

Fi rst cutting yields of the fourth and fi fth harvest year were hand separated iil order

to determine the percent of weed contamination and the quantity of weed-free hay produced.
Fifth year information is contained in Table 8. Both varieties and harvest frequencies were

significantly different with the wide cutting intervals producing the RX)st weed-free hay,
although not the most production when weeds were added.

Egyptian Alfalfa Weevil. Cutting intervals of less than one month had severe damage
from the EAvl. Readings were taken each spring and all showed the same trend of modest damage
for 6 weeks cutting intervals and extremely heavy damage for 3- and 4-week intervals, witn
5-week interval being intermediate (Table 8). All dormant and semi dormant varieties had
much less damage scores than intermediate and non dormant varieties. Lahontan was an excep-
tion with very heavy damage occurring in three out of the five years scores were made. Vari-
eties that were badly damaged seemed to lack the ability to continue growing after heavy

damage, with all terminal and axillary bud growth stopped. 14ew growth eventually came from
the crown buds. The three varieties that had low scores, especially WL 31~, continued terminal
and axillary bud growth throughout the period of heavy attack, thus diluting tne damage. Jamage
was almost nonexistent for WL 318 and DeKalb Brand 131 when these varieties w~re ilarvcsted 011
a 6-week schedule. Varieties that were heavily damaged, such as Lahontan, Moapa 69, i~-78 Brand

and UC Salton, were much more devastated at the short cutting intervals of three and four weeks

indicating that the harvest schedules used in previous years influence vigor and tile ability
of varieties to withstand weevil damage. In most years, WL 318 and 131 harvested at tile 6-
or 5-week schedules produced a normal first cutting without an application of insecticide.

Quality. Alfalfa quality is as important as production. Chemical analysis for all four
years has not been completed but quality data for 1977 are shown in Tables 9 and 10. Only tile
3- and 4-week cutting schedule, averaged over the season, produced hay of sufficient quality

to be considered dairy hay (54% TDN or better). Examining the TDr~ for different cutting

intervals through the season, Figure 4, illustrates even more sharply the difficulty in

producing high quality hay at cutting intervals of 4 weeks or more during tile summer months
(when yield potential is at its greatest). The sharp decline in quality of the 5- and 6-
week cutting intervals suggests that 6 weeks is not an acceptable cutting interval during

the summer unless gro\'lers are prepared to find other uses outside the dairy industry for
such hay, the horse industry for example. Differences between varieties appear related to

dormancy with the most dormant variety the highest quality as measured by Ti);~, crude pro-
tein and percent leaves. The interaction of cuttings and varieties indicates that the jormant

varieties, Dawson and 131, and the semi dormant WL 318 and Lahontan, are always higher quality
(TDN, leaves and protein) than the non dormant varieties with WL 512 being the best of the
n~n dormants. This relationship holds for all harvest frequencies and was particularly evi-
dent for the 4-week schedule when Moapa 69 was cut in 10% bloom. The dormant and semi dormant

varieties in the 4-week schedule all average 55% TDj~, WL 512--54% and t/le three ot.ler non
dormants averaged 52%. When one examines the yield data for 1977 and relates this to quality
it is apparent that if a producer cuts when the non dormant varieties are at 10% bloom ;le

cannot produce dairy quality hay throughout the season except with superior semi dormant
varieties such as WL 318. In order for the non dormant varieties to produce dairy quality

hay they must be cut at harvest frequencies of less than 4 weeks during the sunmer months.
This will severely restrict yield, increase weeds, reduce vigor, accelerate death of pla:1ts,
and eliminate the possibility of reducing chemical applications for EAW control in the spring.

It seems apparent that when one considers production, quality, stand life, vigor and ability
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to withstand insect and weed invasions. the proper cutting strategy for the production area
from Stockton-Tracy northward would be to grow semi dormant varieties. except Lahontan.

R~~~lts~ San Jo~quin Valley-West Sid~ Field Station. Eight varieties were harvested at
two cutting frequencies for three years, 1976-1978. Yield comparisons and percent stand re-

maining after three production years are summarized in Table 11. Yield responses between

cutting intervals were not as dramatic (0.45 vs 1.40) as at UC Davis although the 6-week
was significantly superior to the 4-week schedule. Only the dormant WL 215 and the semi
dormant 131 and WL 318 were significantly superior at the 6-week interval over the 4-week

schedule. Stand loss was accelerated at the 4-week schedule after three production years,

especially in the non-Phytophthora resistant varieties 131, Moapa 69 and UC Salton. Harvest-
ing at the 6-week schedule did not reduce stand as drastically for these same varieties. As

at Davis, persistence seems related to Phytophthora resistance and apparently has an overall

effect on yield over a period of several years. Although data are not shown, the weed content
of the first harvest in the third year was an exceptionally high 43% for the 4-week schedule

compared to 28% for the 6-week schedule. No other cuttings of the 6-week schedule had weeds,
but the 4-week schedule had weeds also in the second (7%) and the sixth (5%) cuttings. Non
dormant varieties were substantially weed free with most of the contamination occurring in
the winter dormant and semi dormant varieties.

Quality of alfalfa produced by the 4- and 6-week intervals for the production year 1977
are shown in Figure 5. It is apparent that the 6-week schedule produces such poor quality

hay in July and August that even though yields were higher, this schedule is not practical.

Even cutting on a 4-week schedule in mid summer did not improve the quality sufficient to

qualify as dairy quality hay above 54% TON. If one compares the 4- and 6-week harvest in-

tervals from UC Davis and the West Side Field Station, it is apparent that UC Davis produces
much higher quality hay in the mid summer, with the July cuttings showing a 51% TON versus

47.4% TON difference. All cuttings for the 6-week schedule are nearly identical with a

slight increase in quality of hay produced at UC Davis. Seasonal differences at both cutting

intervals do exist among varieties, with the semi dormant and dormant varieties, and WL 512

being significantly higher in quality than the non dormant varieties AS-13R, uc Salton and
Moapa 69. However, no variety at either cutting interval was able to produce a high quality
hay in the summer months.

(8~sults, Imperial Valley Field Station. This trial has four cutting schedules and eight
varieties, many of them equal or similar to the varieties planted at the West Side Field Sta-
tion and UC Davis. The same 3-,4-,5- and 6-week cutting schedules have been employed.

Rhsults are too preliminary to make concrete conclusions but the following observations seem

warranted based on one year's results:

1 The same variety-harvest interval interaction occurs with varieties responding

differently to cutting intervals. In general, very non dormant and non dormant
varieties are superior yielding to dormant and semi dormant. Certain exceptions
to this generalization appear possible.

2 Yields of the 8 varieties increase as cutting interval is widened to 5 weeks but
decrease or stay equal at 42 days.

3. Three-week and to a certain extent 4-week schedules, are becoming weed infested
after two years of the rapid cutting schedules. The 5- and 6-week schedules re-
main weed free.

No second-year yield or quality data are yet available from this experiment

The valuable help of farm advisors, field station personnel and staff research associ-
ates is gratefully acknowledged. Without their help, none of this work would have been

accomplished.

\.
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Table I. Yield of hay, total digestibl~ nutricnts (TON) ,

and crude prot~in (C?). Avera~e of ~ years.

McArthur, 1966-69.

Hay

Yield

T/A

Cruae

ProtAin*

Ti;. r'.::r.:~nt

TON*

i / .~ i"erc-=ntTreat~-~nt

4 cuts

(Bud Stage) 6.6 3.8 .457.7 20.1

2. 3 cuts early

(10% Bloom) 7.4 4.2 56.8 1.4 18.1

3. 3 cuts late

(50% Bloom) 4.17.1 57.8 1.3 17.0

4. 2 cuts

( JOO% 8 Jcc.":1) 6.4 54.83.5 .1 15.3

5. 5 cuts

(Pre Bud) 5.6 3.5 62.5 1.4 23.7

*100% dry I!'.atter oasis.

Table 2. Su~~ary of yield an~ hay quality -1964 data.

(100% Dry Matter.)
Cedarville.

Averag~

Perce:)t

crucia

protein

Average
Yield

T/A

i's Crut;je

Pl"ot:ein

per acre

Average
?~r~ent

TOtl

~ I r ""
" S w;l

per acr~Cutting Treatm~nt

4.12 21.6 1780 58 4781

I. Cut 3 times at

Bud Stage

2. Cut 3 times at

1110 Bloom 6.79 281120.7 774257

3. Cut 2 times at

50% B)o':l:l 6.49 J7.S 562271 7270

4. Cut 2 times at

100% BJoom 4.82 16.4 1533 52 5021
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Effect of harvest frequency on yield. 8 varieties

averaged. 1975-1978. UG Davis (Marble).
Table 4.

SCHEDUkE

6 WEEKS

.10 Bl 131

5 WEEKS
.10 Bl M69

4 WEEKS

3 WEEKS

7.69 A 10.81 A 12.64 A 9.91 A
7.61 A 10.71 A 12.26 A 10.26 A
7.04 C 10.82 A 10.72 B 8.89 B
7.13 B 10.70 A 10.53 B 8.72 B
7.22 B 9.53 B 10.41 B 8.58 B
5.35 C 7.94 C 6.86 C 6.53 C

10.24 A
10.16 A

9.41 B
9.25 BC
8.85 C
6.68 D

5
5
6
7
7
9

0.53LSD .05 0.41 0.60 0.54 0.44

*LATE HARVEST MADE IN 1977 FOR 4- (4/11} AND 6- (11/17} WEEK

SCHEDULES.

~.Q:.Q!.LSD'S

DIFFERENCE BETWEEN YEARS FOR SAME OR DIFFERENT

HARVEST INTERVAL 0.31 0.40

Effect of variety on yield, 8 varieties

averaged, 1975-1975, UC Oavis (Marble).
Table 5.

4-Year

Ave.

Yield- Tons/Acre Dry Matter

1975 1976 1977 1978Variety

10.
10.
10.
10.
9.
9.
9.
8.

11.
11.
10.
10.
10.
10.
10.
10.

9.51
9.02
8.78
8.52
8.91
8.76
8.37
8.66

9.
9.
9.
9.
8.
8.
8.
8.

7.42
7.66
7.52
7.14
7.04
6.84
6.35
6.12

Wl318
Wl512

N-78 Brand

UC Salton

DeKalb 131

r,1oapa 69

Dawson

lahontan

7.01 10.04 10.51 8.82 9.10

0.26 0.40 0.40 0.37 0.22
0.34 0.53 0.53 0.48 0.29

LSD .05
.01

~

0.12

0.35

0.38

.01

0.16
0.46
0.50

Between years
Between varieties for same year
Between varieties for dif. year

-29-

.77

.68

.49

.53

.62
,91
.41
.93

.05

.03
,79

,15

,40

,31
,08

.28

69
60
40
09
99
95
55
50



Table 6. Effect of harvest frequency and varieties

on stand decline in 3rd. 4th and Sth year

of stand life; UC Davis (Marble). ~

l
1977 1978 1979

3rd yr 4th yr 5th yr

Harvest
frequency May 19 Oct 13 May 2 Apr 20

Percent Stand Remaining ---

81.6 a

78.6 ab
77.6 ab
75.8 bc

71.7 cd
70.0 d

74 a

73 a
69 a
72 a
51 b
51 b

64.7 a
66.6 a
62.5 a
61.6 a
52.8 b
46.9 b

58.1 a
60.0 a
42.2 c
49.7 b
39.7 d
33.1 d

1/10131
6
1/10 M69
5

4
3

Varieties

Lahontan
WL 318

WL 512

131

Dawson
N-78 Br.

Moapa 69

UC Salton

86
77
81
72
69
74
79
67

80 a
72 b
71 b
56 d
58 d
59 d
66 c
56 d

77.5 a
70.4 b

64.6 c
49.2 d

58.3 d

51.2 e
52.9 e
39.2 f

57.1 ab
59.6 a
54.2 b
50.0 c
46.7 c
39.2 d
39.6 d
30.8 e

{
Table 7. Effect of harvest frequency and variety on winter weed content of Ist harvest

of Sth year. April 20. 1979. UC Oavis (Marble).

Variety 3 wks 4 wks 1/10 bl M69 5 wks 6 wks 1/10 bl 131 Ave

Percent winter weeds -dry basis

93.1
94.0
50.7
65.1
50.9
77.5
53.2
64.9

67.0
43.4
78.9
57.0
53.4
43.5
35.2
21.3

47.1
65.4
40.8
35.9
36.8
31.4
39.9
35.9

27

18,

28

22

16,

14.

17.

11.

26

24.
15,
17.
15.

17.
7.
7.

33

16
13

9
25

8

12

5

49.00 a
43.65 ab
37.96 bc
34.66 bcd
33.02 cd

32.00 cd
27.65 cd

24.36 d

uc Salton
Moapa 69

Dawson
DeKalb Br. 131

Lahontan
N-78 Br.

WL 512
WL 318

68.67 a 49.98 b 41.65 b 19.50 c 16.45 c 15.49 c

t

-30-

.3

.5

.8

.a

.5

.a

.a

.2

a
c
b
de
ef
d
bc
f

.3

.4

.2

.8

.5

.0

.6
,2

.5

.7

.5

.3

.2

.3

.4

,9

.0

.0

.7

.7

.3

.3

.6

.3
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Table 9. Effect of harvest frequency on alfalfa quality factors.
varieties averaged, 1977, UC Davis (Marble).

All harvests and

Percent

TDNl Crude Protein Leavesz Phosphorus CalciumSchedule Ca-Ph Ratios

55.9 a
54.0 b
52.7
50.6
50.4
48.5

58.

52.

49.

47.

45.

43.

0.
0.
0.
0.
0.

f 0.

1.36 a
1.38 a
1.44
1.46
1.50
1.54

3.

4.

4.

5.

5.
5.

b
3 ~Jeeks

4 weeks

.10 Bl. Moapa 69

5 weeks

6 weeks

.1081. DK 131

b
bc

cd
d

c c c
d d d

de e
f e

Average 52.0 24.31 49.53 0.30 1.45

LSD .05
.01

.5

.7
.43
.59

1.00
1.38

.01

.01
.05
.07

% c.v. 4.1 3.3 5.3 4.8 6.4

lTotal digestible nutrients (TON) @ 90% D.M.

2Average of two years, 1976 and 1977.

Table 10. Effect of varieties on alfalfa quality factors.
quencies averaged, 1977, UC Davis (Marble).

All varjeties and cutting fre-

Percent
TDNI Crude Protein Leaves~ Phosphorus CalciumVariety Ca-Ph Ratios

Dawson
WL 318
DK Br. 131
Lahontan
WL 517
UC Salton
Moapa 69
N-78 Br.

52.8 a
52.4
52.2
52.2
52.1
51.4
51.3
51.1

51.
50.
50.
50.
49.
48.
47.
47.

1.33
1.34
1.27
1.41
1.51
1.59
1.64
1.50

4.03
4.19
3.97
4.41
5.21
5.68
5.86
5.75

0.33 a
0.32 b
0.32 b
0.32 b
0.29
0.28
0.28
0.29

b
b

b I

b

C

C
C

c
c cd

d

d

c

dc
de

e

d

d
d
d

e
f

d

Average 52.0 24.30 49.53 0.30 1.45

LSD .05
.al

.4

.5
.31
.41

.79
1.04

0.01
0.01

0.03
0.04

% c.v. 3.0 2.2 4.3 2.8 3.8

lTotal digestible nutrients {TON) @ 90% O.M.

2Average of two years, 1976 and 1977.

-32

00 a
82
44
43
69
81

39 a
33 b
30
27
27
26

49
18
80
41
56
92

96 a
45 b
28 b
52 b
46
07
77
75

b
b

a

5.60
5.34
4.89
4.72
4.25
3.24
2.96
3.46

a
a
b
b
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Figure 4. Seasonal changes in TDN for 6 harvest frequencies, 8 varieties averaged; 1977;
UC Davis (Marble).
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