M

ey

144

NAME OF TEST: Effect of stage of maturity on the yield and nutritive
quality of Gulf ryegrass, Angleton, 1959-60.

OBJECTIVES: To determine the effect ci stage of maturity of Gulf
ryegrass at harvest on (1 yield, /2) leaf-stem ratio, (3) proxi-
mate analysis, (4) average daily gain per heifer when fed the ryegrass
and (5) liveweight gain per acre.

EXPERIMENTAL. PROGEDURE: )

Location: Substation No, 3, Angleton and College Station.
Scil type: The ryegrass was grown on Lake Charles clay,
Cultural practices: The rvegrass was seeded October 12, 1959,
at the rate of 5 pounds per acre. 24-30-0 was applied at
planting. A topdressing of 30-0-0 was made on February 11, 1960.
Treatments were randomized within replications or trials.

Derails will be noted for the various phases of this study.

RESULIS: The stage of maturitv was determined by taking a number of
samples at random in the area harvested., After the ryegrass began to
head, the stage of maturicty of the uppermost florets were taken as
the stage of maturity for an individual culm. Approximately 100
culms were examined. Stage of maturity is expressed as percentage
of culms at the several stages of maturity for each harvest date
(Table 1). .

The growth of the rvegrass was fairly uniform in the field used
for this study. An area was selected in the field which was quite
representative of the entire field. A randomized plot design with
4 replications was used on this area for harvestipg to determine the
effect of stage of maturity on dry matter yield (Table 2).

An aliquot was taken from each replication at harvest and
separated into leaf, stem and head fractions (Table 2).

The effect of stage of maturity on proximate analysis is given
in Table 3. Analyses were made on one composite sample for each
harvest date only with the sample for the April 20 harvest lost,

On four harvest dares fApril 6, 20, 27 and May 5) sufficient
material was harvested, dehydrated, ground and pelleted for a 63-day
performance trial with weaned heifer calves. The results of the
performance trial with heifer calves fed ryegrass harvested in four
stages of maturity are given in Table 4.

DISCUSSION: Forage yields increased with delay in harvest from March 16
to April 27. The most rapid increase in dry matter yield occurred as
the ryegrass was heading out. Associated with this rapid'increase in
dry matter yield from April 6 to April 13 was a marked decrease in
percentage leaves and a marked increase in percent crude fiber. The
most rapid decline in protein content preceded the heading-out stage
of development.

There were 4 heifers in each lot in the performance trial.
Average daily gain of the heifers fe# the boot .stage ryegrass was
significantly higher than the gains of heifers fed ryegrass harvested
at any latter stage of maturity. Heifer gains were significantly
higher when fed ryegrass harvested in the flower stage than when fed.
ryegrass harvested in the milk stage. They were not significantly
higher than those fed rvegrass harvested in the dough stage. The
difference in gains between heifers when fed ryegrass harvested in
the milk or dough stage were not significant.
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DISCUSSION GONTINUED:

The standard error of the mean total gains were 5.91, 5.16, 10.9 and
3.35 pounds for the boot, flcwer, milk and dough groups, respectively.
Animal variation was greatest for the milk group. Theyconsumed less pellets
than any other group.

The reason for the poor performance of the animals fed the ryegrass in
the milk stage is not ob¥ious. However, tncse results are similar to those
experienced by California workers in working with oats.

Ryegrass fed in the boot stage produced the cheapest gains. This was
more profitable than feeding ryegrass harvested in the flowering stage.
Although the ryegrass harvested in the flower stage produced a higher dry
matter yield and a greater liveweight gain per acre, the cost of processing
the extra forage more than offset these apparent advantages.

PROJECT: Hatch-1186
DAJE SUBMITTED: February, 1962
WORKERS: Marvin E, Riewe and Paul Parks

Table 1. Stage of maturity of Gulf vyegrass at harvest, Angleton, 1960. (Maturity
is expressed as percent of culms in the indicated state of development).

Flag Between
leaf flower Seed
Harvest Vege~  partially Head emerged and Hard shat~

date: tative exerted Boot partial complete Flower milk Milk Dough seed tering

March 16 47 53

March 30 32 48 20

April 6 25 54 35

April 13 1 10 54 35

April 20 34 24 42

April 27 10 49 41

May 5 20 60 20

May 11 20 40 40
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Table 2. Pounds per acre oven dry forage yields and percent leaves, stems

and heads at each harvest date for Gulf ryegrass, Angleton, 1960.
Lbs./acre

Harvest dry matter Percent

date yield Leaves Stems Head

March 16 1910 83 12

March 30 3250 78 22

April 6 3580 66 30 4

April 13 5380 47 35 18

April 20 5310 39 37 24

April 27 6020 38 38 24

May 5 5870 33 37 30

May 11 5340 31 40 29

LSD (.05) 907 2.2 3.4 4.5

Table 3. The effect of stage of maturity on the proximate analysis of
Gulf ryegrass, Angleton, 1960,

Harvest Crude

date Protein E.E. fiber Ash NFE

3/16/60 16.2 5.1 21.0 12.2 45.5

3/30/60 12.1 4ol 23.2 11.9 48.7

4/6/60 10.0 2.9 30,1 11.7 45.3

4/13/60 7.9 2.9 33.7 10.6 44,9

4/26/60 6.0 2.0 36.7 9.3 46.0

5/5/60 6.2 1.9 34.5 8.8 48.6

5/11/60 5.4 1.6 38.4 9.2 45.4
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Table 4. Performance of crossbred Hereford-Brahman heifer calves fed pelleted

Gulf ryegrass harvested at four stages of maturity, 1960.
1

Boot Flower Milk Dough

Harvest date: 4/6 4/20 4/27 5/5
Averages, pounds per animal:
Initial weight, 8/26 389 394 389 391
Final weight, 10/28 468 450 406 430
Gain per head 79 56 17 39
Avg., daily gain 1.25 .89 «27 .62
Daily feed consumptiocn

per animal 12.25 10.88 9.79 9.94
Lbs. pellets/cwt. gain 980 1222 3625 1603
Animal liveweight gain per acre,

lbs. 365 435 166 366

Yield pellets per acre, lbs. 3580 5310 6020 5870

Weaned crossbred Hereford X Brahman

"
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NAME OF TEST: The effect of harvesting at several stages of maturity of
Gulf ryegrass upon yield and physical and chemical characteristics
of forage with ryegrass grown alone and in combination with berseem or
red clover, Apngleton, 1960-61.

OBJECTIVES: (1) to determine the yield of Gulf ryegrass grown alone
and with berseem or red clover at several stages of maturity of
the Gulf ryegrass, (2) to determine the effect of stage of maturity
on the leaf, head and stem of the ryegrass, (3) to determine the
influence of stage of maturity on the proximate analysis of the
Gulf ryegrass and (4} to determine animal performance when fed rye~
grass harvested at four stages of maturity.

EXPERIMENTAL PROCEDURE:

Location: Substation No, 3, Angleton, Texas

Soil type: Lake Charles clay

Experimental design: Split plot randomized block desing. The main
plots were Gulf ryegrass grown alone, ryegrass grown with berseem
clover and ryegrass grown with red clover. Harvest dates were
randomized within each main plot. There were three replications.

Each subplot was 5 feet wide and 20 feet long., Seegéﬂ.September.29,

1960. Ryegrass alone seeded at rate of 10 pounds per acre. In

mixture seeding rate was 5 pounds for ryegrass, 10 pounds for

berseem and 5 pounds for red clover. All plots were fertilized
with 30-30-0 per acre (broadcast) at planting. Ryegrass grown

alone was topdressed with 30-0-0 on February 15, 1961.

RESULTS: The stage of maturity was determined by taking a number of culms
at random from each harvested plot. After the ryegrass began to head,
the stage of maturity of the uppermost flgrets and florets im middle
of head were taken as the stage of maturity for an individual culm.
Approximately 100 culms were examined., Stage of maturity is expressed
as percentage of culms in the several stages of maturity (Table 1).

Dry matter yield is given in Table 2. The percentage leaf, steit
and head for the ryegrass grown alone at each harvest date is shown
in Table 3. Proximate analysis of the ryegrass is shown in Table 4.

Sufficient material from an area adjacent to these plots was
harvested, dehydrated, ground and pelleted on April 1, 17, 27 and
May 5 for a 50-day performance trial with 20-month old crossbred
Brahman X Hereford heifers., This was the same group of heifers
used in the 1960 trial but a year older. The heifers were randomly
reassighed to each of four groups. The results of the performance
trials with the heifers are given in Table 5. There were 4 heifers
in each lot in the performance trial.

DISCUSSION: When only the first harvest is considered, the main effects of
date of harvest, (stage of maturity) and the speciecombination had a
highly significant effect on yield. On the average, when red clover
was grown with ryegrass, the yield was significantly lower than when
the ryegrass was grown with berseem clover or alone but fertilized
with 30 pounds more N per acre.

When the yield of the second harvest is added to the first
harvest, neither stage of maturity nor specie combination had a sig-
nificant effect on yield. Neither was there a significant interaction.
Dry weather during May and early June reduced red clover growth well
below normal. Conceivably, the ryegrass-red .clover wouild have prdéduced



149

DISCUSSION CONTINUED:
a higher yield under more normal moisture conditions.

With the exception of the plots harvested first on March 21, clover
constituted almost all of the forage on the second harvest when clover was
grown with ryegrass.

In the feeding trial (Table 5) animal variation was greater than
in the 1960 trial. Consequently, the only statistically significant
difference in gain at the .05 level was between the boot and milk stages
of maturity. The poorer performance of heifers fed the ryegrass harvested
in the milk stage of maturity was again noted.

PROJECT: Hatch~1186 and H-388
DATE SUBMITTED: February, 1962
WORKERS: Marvin E. Riewe and Paul F. Parks

Table 1. Stage of maturity of Gulf ryegrass at harvest, Angleton, 1961l. (Maturity
is expressed as percent of culms in indicated stage of ‘development).

Between
Flag leaf flower . Seed
Harvest Vege-  partially Head emerged and Hard shat-

date: tative exerted Boot partial complete Flower milk Dough seed .tering Milk

Top of head 1/

3/21/61 63 28 9

4/1/61 2 17 38 40 3

4/17/61 4 25 46 25

4/27/61 7 31 14 48
5/5/61 50 13 6 31
5/11/61 100

Middle of head 2/

4/17/61 21 42 33 4
4/27/61 13 25 34 28
5/5/61 12 41 47

5/11/61 100

1/ Development of florets at top of head,

2/ Development of florets in middle of head.

“
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Table 2, Oven dry forage yields of Gulf ryegrass grown alone and with
berseem or red clover as affected by stage of maturity at harvest,
Angleton, 1961.

First Second

harvest harvest Total
date Yield date Yield vield

Ryegrass alone
3/21/61 2530 5/5 1720 4250
4/1/61 3510 5/17 810 4320
4/17/61 4690 4690
4/27/61 5510 5510
5/5/61 5440 5440
Rvegrass and Berseem clover
3/21/61 2790 5/5 2200 4990
4/1/61 3840 5/17 1370 5210
4/17/61 4310 5/17 860 5170
4/27/61 4740 5/17 100 4840
5/5/61 4690 4690
Ryegrass and red clover

3/21/61 1920 5/17 & 7/31 2310 4230
4/1/61 2830 7/31 1330 4160
4/17/61 4080 7/31 1060 5140
4/27/61 3670 7/31 540 4210
5/5/61 4020 7/31 490 4510

Table 3. Effect of stage of maturity on percent leaves,
stems and heads of Gulf ryegrass, Angleton, 1961.

Harvest Percent

date: Leaves Stems Head
3/21/61 91 9

4/1/61 73 22 5
4/17/61 41 34 25
4/27/61 37 39 24

5/5/61 30 32 38
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Table 4. The effect of stage of maturity at harvest on proximate
analysis of Gulf ryegrass, Angleton, 1961,

Harvest Ether Crude

date Protein extract fiber Ash NFE
3/21 14,2 4,0 20.8 . 10.0 51.0
4/1 1L.5 4,0 29,5 10.0 45.0
4117 8.0 2,1 31.1 9.5 49,3
4/27 8.7 2.2 31.7 9.6 47.8
5/5 8.2 1.9 33.8 8.7 47.4

Table 5, Performance of 20-month old crossbred Hereford-Brahman

heifers fed pelleted Gulf ryegrass harvested at four

stages of maturity.

Milk

Stage of maturity: Boot Flower Dough
Harvest date: 4/1 4/17 4/27 5/5
Average in pounds per heifer:
Initial weight 7/4 604 606 603 604
Final weight 8/23 711 699 . 671 688
Total gain 107 93 .68 84
ADG 2.14 .1.86 136 1.68 ..
Pellets consumed/day 18.05 17.59 14,64 16.21
Lbs, pellets/cwt. gain 840 951 1060 964
Average in pounds per acre:
Yield of pellets 3510 4690 5510 5440
Liveweight gain 418 494 520 564
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