turfl areas subjected to heavy use, Verti-
cal mulching has been proposed as a
means of overcoming this problem.

The results of this study indicate that
closely spaced vertical mulch holes will
increase infiltration rates. This increase
is linearly related to the closeness of spac-
ing of the holes. In these tests, the infiltra-
tion rates on all plots decreased as the
season progressed. This decrease is a
characteristic of most soils in California.
[n late September, the rates were less than
L4 inch per hour for the 3-inch spaced
holes; and less than 14 inch per hour for
the widely spaced holes, mechanically
aerified plots, and nontreated areas. In-
filtration rates were found to be quite
variable even within a small area. This
points out the desirability of having a
large number of replicated inftltration
measurements in studies of this type.

Yigorous growth

Vertical mulching or mechanical aeri-
fying did not increase the percentage of
hentgrass over Poa annua as indicated by
visual ohszervation. Vertical mulch holes
and mechanically aerified holes, back-
filled with sand and organic matter, pro-
vided an exeellent environment for vigor-
ous growth of grass roots.

The so0il on which these tests were con-
ducted was a 12-inch layer of clay loam
and sand mix overlying a crushed rock
base. The vertical mulch holes did not
penetrate the full depth of the so0il mate-
rial. Different results might be expected
where the vertical mulch holes penetrate
through a dense or stratified surface layer
into a more pervious soil beneath.

Good growth of any plant is related to
several interdependent facters. Although
close-spaced verstical mulching does sig-
nificantly increase water infiltration, this
practice by itself does not appear to he
the complete solution to the problem of
improving old greens. Further informa-
tion on the interrelationship between
vertical mulching and other cultural prac-
tices is needed,

It is quite possible that a better irriga-
tion system coupled with vertical mulch-
ing would take better advantage of the
improved root environment provided by
vertical mulch holes filled with an im-
proved soil mix. Further studies are in
progress.

T. . Byrne is Farm Advisor, Alameda
County; W. B. Davis is Extension Orna-
mental HHorticulturist; L. J. Booher is
Extension Irrigationist; and Lukas F.
Werenfels is Extension Irrigation Tech-
nologist, University of California, Davis.
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Pasture and greenchop

performance comparisons . . .

PIPER SUDANGRASS
AND SUDAN HYBRIDS
UNDER IRRIGATION

D. C. SUMNER

Many trials comparing the yielding ability
of some of the sudan hybrids with Piper su-
dangrass have failed to show any signifi-
cant differences in pasture production
when based upon dry matter produced.
Greenchop operators in California utilize
these summer annuals in every stage of
growth from near 20 inches in height to
near maturity. The height at which these
creps are horvested as greenchop de-
pends upon how often the stand must be
recut to keep material moving to the
feeding operations. The data presented
here suggests that if greenchop operatars
harvest their crop at about 5 to 6 # or
less in height, there is little or no advan-
tage in using hybrids, If, however, green-
chopping is confined to plant material, 7,
8, or 7 ft in height, there is a definite yield
advantage from using the excellent sudan
hybrids.

Acmct:mu&n 15 BEING offered a num-
her of hybrid varieties of sudan-
grass for use as annual summer pasture
and greenchop. These hybrids originate
from crosses between two sudangrass
varieties, sudangrass and grain sorghums,
forage sorghums, or sorgos. These cul-
tivars produce well and provide feed of
good quality. The sorghum-sudan hy-
brids generally retain some characteris-
tice of both parents; most being thick
stemmed, late maturing, and tall,

For the past three years Piper sudan-
grass and cultivars representing some of
the hybrid types were tested in compara-
tive yield trials under irrigation at Davis,
Piper sudangrass was used as the stand-
ard in these trials—not because it is mare
productive than other sudangrass, but it
is popular and widely used in California.

In 1961, Piper sudangrass, SX-11
{prain sorghum x sudangrass), and NK-
300 (a hybrid forage sorghum normally

+ V. L, MARBLE

E. J. GREGORY

used for silage) were tested for pasture
and greenchop yield. Pasture conditions
were simulated by harvesting these cul-
tivars when each reached 2 ft in height.
Greenchop conditions were simulated by
harvesting each variety at the 50% late-
boot stage (when 50% of booted tillers
have heads already emerged or starting
to emerge; could also be designated as
very early heading) .

Pasture trials showed a higher percent.
age of moisture and protein for SX-11
and NK-300 at the same height as Piper
sudan, while at the greenchop stage of
development—when the cultivars were
near the same stage of maturity—there
was less difference in protein values.
However, the hybrids still contained a
greater percentage of moisture. When
used as pasture, there was no significant
difference in dry matter yield between a
sudangrass, a sorghum-sudan hybrid.
and a hybrid forage sorghum. Under
greenchop cenditions, the hybrid forage
sorghum was significantly lower yielding
than the other two. This can be attributed
to a slower recovery rate after harvest,
slower growth prior to the last cutting
TABLE 1. COMPARISON OF PASTURE AND GREEN-
CHOP DRY MATTER AND GREEN WEIGHT YIELDS

OF SUDANGRASS, A SORGHUM-SUDANGRASS
HYBRID, AND A SUDAM MYBRID—1962

PASTURE
Harvested when Pipsr sudan reachsd near
30 inches in height

{Average of 10 replications}

Ave
Seasen 10T % plont
Dah.  Ween Ave ok
b weight  moisture i)
Piper ....... .63 83.67 B4.92 30.2
3.2 1 I, 9.55 70,61 B56.42 e
Svhi-t ... .15 &6.79 B5.26 26.6
L5D (.05) NS 114
f.on NS 4N
GREENCHOP
Harvasted whan Piper reached
50%: late boot
Piper ....... 58.34& 794 12.04 54.7
1.0 | I 77.46 45.06 11.58 50.3
Suhi-1 ....... 69.31 8449 10.75 47.4
LSD (.05 4,45 049
{.01} | ] D.&7
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TABLE 2. COMPARATIVE PASTURE YIELDS OF FIVE CULTIVARS BASED ON GROWTH OF PIPER SUDANGRASS AND SX-11 SEEDED MAY 18, 1963

Cutting dotes

Cultivars June July July Aug Aug Sapt Oct S Ave. Cruda Ave. c:r:;;y
un . - v 0 - .
20 8 22 8 28 16 21 total protein protain fiber haight
Piper Sudangrass* T/A T/A % T/A % in
Piper ... 0.24 1.00 1.09 125 1.38 1.10 1.3% T.Ab 17.0 1.30 26,1 254
Trudan-1 ........ Q.35 1.0 07 1.18 1.25 0.594 1.46 7.8 17.9 1.30 26.1 271
.3 8 | [, 0.33 0.97 094 L1B 1.26 1.01 1.43 7.4 18.0 1.30 253 24.3
Geoazer . ......... 0.42 094 1.06 LIy 1.28 0.93 1.43 7.25 177 130 255 238
Sweet Sioux ..... 0.42 1.02 1.00 1.1 1.25 095 1.4 7 17.3 1.30 26.2 243
LSO (G5} ........ NS NS 0.10 NS NS 0.09 NS NS$ 0.5 a7
(5.7 30 W <] | IR NS N3 NS NS N5 0.2 N5 NS NS 1.0
June July July Aug. Sept. Oct.

SX-11 20 12 n 19 10 4
Piper ... ..... 0.55 1.57 1.47 1.40 1.45 1.02 746 17.2 1.30 26.7 299
Trydan-l ., ...... 0.66 1.3¢ 1.3 1.2¢9 1.37 0.88 &9 17.0 1.20 272 Fi -
X171 .ol 070 1.50 1.35 129 1.35 1.04 7.24 18.¢ 1.40 255 264
Grazer .......... 0.8 1.4 1.35 1.33 144 o 7.30 7.9 1.30 259 260
Sweet Sioux ..... 0.75 138 1.35 .1 1.28 1.03 7.20 18.2 130 267 270
Lsh {05 ........ 015 0,12 N5 NS NS NS 0.34 0.4 Q.6

Loy L 0.20 NS N5 NS NS NS NS 2.6 0.9

* Six replications, based on growth of Piper Sudongrass.

1 Ninw replications, based on grawth of $X-11.

in October, and a thinning stand after
each cutting. These characteristics have
also been observed in sorghum-sudan
hybrids. When the same cultivars were
again compared as greenchop in 1962,
the seasonal dry matter production for
Piper sudan was 11.89 tons per acre;
$X-11, 11.70 tons per acre, and NK-300,
10.11 tons per acre (differences were not
statistically significant}.

Piper sudan, SX-11, and Suhi-1 {Rho-
desian sudangrass x Tift sudan) were
also tested in 1962 as pasture and green-
chop. All three cultivars were harvested
in the pasture stage when Piper reached
near 30 inches in height and for green.
chop, when Piper reached the 50% late-
boot stage. Treatments were replicated
10 times at each harvest period. Compari-
sons of pasture vields on a green weight
basis showed both $X-11 and Suhi-1 out-
yielded Piper, with a significant dif-
ference for SX-11 (see table 1). However,
calculation based on seasonal yields of
the amount of dry matter produced,

Suhi-1 significantly outyield Piper sudan.
Removing the water and calculating dry
matter yields showed no significamt dif-
ference between Piper and SX-11—and
both significantly outyielded Suhi.1.
The Agriculiural Extension Service
conducted a similar trial in Fresno
County in 1963 using Piper sudan, SX-
11, Trudan-1 (hybrid sudangrass), and
Sweet Sioux ({sorgo x sudangrass) with
essentially the same results. The trials
were harvested at two stages of maturity:
pasture stage, when Piper sudan reached
2 to 3 ft in height (resulting in five har-
vests) ; and greenchop stage, when Piper
sudan reached 50% late boot (resulting
in three harvests per season). When
yields were determined on a green or
fresh weight basis, the hybrids again out-
yielded Piper sudangrass, When con-
verted to dry matter, however, there was
no significant difference in yield. There

was little difference in total seasonal vield
of TDN per acre between cultivars.

Yield trials conducted thus far show
that green weights favor the hybrids; but
when total dry matter per acre is com-
pared, there is little or no difference be-
tween sudangrass and hybrids for pas-
ture or early greenchop.

During the 1963 season, yield of Piper
sudangrass, Trudan-1, SX-11, Grazer
(forage sorghum x sudangrass), and
Sweet Sioux were tested. Two sets of five,
replicated, trials were established. Each
of the five trials contained all five cul-
tivars, and the harvest of each trial was
based upon the stage of development of
one of the five cultivars. This arrange-
ment provided for yield comparizons bhe-
tween all five cultivars when each of the
cultivars reached near 2 ft in height and
again when each cultivar of the second
set of trials reached 50% late-boot stage.

TABLE 4. COMPARATIVE DATA WHEN CULTIVARS ARE HARVESTED

AT 30% LATE BOOT

.. R . Crude . Date Days to
sho\l\red no significant dlﬂere-'nce between Cultivar protein  Fiber DM Height | S 0TS b,
cultivars. When greenchop yields are cal- % % % - —
culated on green weight, both 5X.11 and 15t Harvest
Piper ......... 13.4 29.8 121 54 July 5 48 1.43
Trudan-1 ...... 12.4 287 15.1 &4 July 8 5 2.95
TABLE 3. COMPARISON OF YIELOS BETWEEN CULTIVARS WHEN EACH SERIES P EPRE < B S S v - S w41
IS HARVESTED WHEN ONE IN EACH SERIES REACHED 50% LATE BOOT Sweet Sivox - .. 7.0 360 20.0 % Jaly 22 a5 581
Total ssasonal yiald in tons of dry matier/acre. 2nd Harvesy
Davis, 1963. Average of 3 replications. Piper ......... 1.3 3440 20.0 59 Avg. 12 38 4,02
Totalt Trudan-t . ..... 7.0 35.5 186 78 Aug. 16 ¥ a2
seoson Y';Id for SX11 ..ol 70 342 199 88 Sept. 9 % 820
. each cultivar Grazer ....... 9.1 4.2 18.2 E] Sept. 14 59 5.81
Horvested when the following reached 30% late boot = = ™ Crude Sweet Sioux .. 99 349 199 0B Sept. 20 60 563
Cultivars Piper  Trudanp-1 SX-11  Gruzer ss\i:::: T.;’A. pl:rc::;in 3rd Harvest
Piper _..... ... 12.3 32.8 2.0 &9 Sept, 27 44 .24
Piper .......... P.4P* 1003 11.5% 1040 9431 1126 148 Trudan-1 ...... 10.3 36,2 19.8 a9 Oct. 4 a9 346
Trudon-1 ...... 1061 10.93* 1324 179 1208 114 14 SXI17 ... 159 26.3 153 41 Oct, 21 42 1.75
75 | IO 9.59 %80 1273 1208 11,53 1273 1.8 Grazer* ...... 20.4 24.4 137 az oa. 37 1.33
Grazer ........ 52 1011 1281 1180 1303 11.80  1.03 Sweet Sioux® .. 24.0 237 149 22 Oct. 21 3 0.76
Sweet Sioux 972 NO3 1296 12467 1220 1220 113 dth Horvest
LSD {08 ...... NS NS NS NS NS Regrowth of Piper and Trudan-1. Horvested October 21
- Piper* ... .... 20.3 26.8 16.7 29 Oct, 21 24 1.57
® Regrowth harvest of 1.57 tons D.M. from Piper and 1.41 tons from Trudan-1 ot N
lost coting dote {21 Oct.) of 5X-11, Grozer, and Sweet Sioux not included, Trudon-1* ... 04 W7 169 W 0«2l 7 L4

t The above additional y.elds added to Piper and Trudan-1.
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This plot design eliminated irrigation
and harvesting difficulties. It soon be-
came apparent that in the pasture {rials.
the recovery and growth rate of Piper
and Trudan.1 were so nearly identical
that these two sets of plots were combined
into one harvest schedule based upon
Piper sudan. The recovery and growth
rates of $X-11, Grazer, and Sweet Sioux
were also so nearly equal that these plois
were combined and harvested along with
SX-11. Table 2 lists comparative pasture
yields of all five cultivars at each harvest
date and the total seasonal yield for both
harvest schedules.

Temperatures after October 4 were low
enough te reduce the growth rate so that
there was insufficient material on the
SX-11 harvest scheduled plots to war-
rant harvesting when the irials ended on
October 21. The dry matter production
per acre per cultivar for the season was
not influenced by the harvesting sched-
ule, At nearly all harvest dates. the dry
matter percentage for Piper was one to
two points higher than the other culti-
vars, Piper and Trudan-1 are earlier ma-
turing than the other three cultivars, and
the differences in fiber content demon-
strate a later morphological stage of
maturity.

Recordings of stages or degrees of ma-

turity taken from the first harvest date
of each cultivar show a rather wide
range of maturity between cultivars. Be-
cause of the differences in the degree of
maturity at any one harvest, height or
date of harvest, corresponding differ-
ences in dry matter, protein, and fiber
percentage can be expected between cul-
tivars, The plant heights of all the culti-
vars harvested when Piper and Trudan-1
reached 50% late hoot were very nearly
equal: about or near 6 ft tall, varying be-
tween harvest dates. However, when the
later maturing cultivars reached 50%
late boot, the leaf canopy height ranged
between 7 and 9 ft tall.

Table 3 records the seasonal yield in
dry matter per acre for each of the five
cultivars at each of the five harvest
schedules. Though not significant, the
hybrids outyielded Piper sudan when the
harvests were hased upon the later ma-
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turing and taller hybrids. The data col-
lected from these yield trials, as presented
in table 4, illustrates the difference in
yielding ability, dry matter percentage,
plant height, protein and fiber percent.
age, and number of days to harvest. Plant
height was measured from ground sur-
face to the top canopy of leaves. The re-
sults show that when these cultivars are
harvested at the same late morphological
stage of maturily, the sorghum-sudan-
grass hybrids outyield Piper and Tru-
dan-1. It is evident, however, that the
superior yielding ability of these hybrids
results from later maturity and increased
height at the later stages.

D. C. Sumner is Specialist, Department
of Agronomy; V. L. Marble is Extension
Agronomist, University of California,
Davis; and E. J. Gregory is Farm Ad-
visor, Fresno County.
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