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HAY YIELD AND QUALITY OF SUDANGRASS AND
SORGHUM- SUDANGRASS HYBRID VARIETIES

GROWN FOR EXPORT FROM WESTERN ARIZONA

1996 Research: Sudangrass Varieties Adapted to Western Arizona

Tim C. Knowles, Michael J. Ottman, Jim Lloyd, and Aron Quist

Abstract

Two common sudangrass varieties (Piper and Sweet Sudan), four sudangrass
hybrids (NK Trudan 8, Cargill HS 35, NC+ 200, and Germaine 's G 555), and
three sorghum - sudangrass hybrids (DK SX 17, TE Haygrazer II, and Pioneer
877F) were evaluated for hay yield and quality at four cuttings in large field plots
located at Quail Mesa Farms in southwest La Paz County. Results from four hay
cuttings at one location are presented showing that of the nine sudangrass
varieties examined in this study, Piper, NC+ 200, and Germaine 's G 555
sudangrass varieties had superior hay tonnage and quality.

Introduction

Foreign sudangrass hay buyers want dust free hay with a bleached light green color and stem diameter less
than one quarter of an inch. Unfortunately, updated University of Arizona guidelines about sudangrass varieties and
production practices for export hay are non -existent. The most recent publication examining variety selection and
production practices for sudangrass was written by George Worker of the University of California in 1976. The most
recent University of Arizona guidelines for sudangrass variety selection were published by Dennis and Voigt in 1971.
These bulletins are over 20 years old and the varieties and production practices outlined within them are outdated.
Thus, we wanted to provide an updated evaluation of growth, hay yield, and hay quality of commercially available
sudangrass varieties to evaluate their suitability for export and their hay yield potential in Arizona and California.

Materials and Methods

A field experiment was conducted during 1996 to determine the yield potential and quality of nine
sudangrass varieties. Two common sudangrass varieties (Piper and Sweet Sudan), four sudangrass hybrids (NC+ 200,
NK Trudan 8, Cargill HS 35, and G 555), and three sorghum- sudangrass hybrids (DK SX 17, TE Haygrazer II, and P
877F) were planted with a grain drill at a rate of 120 pounds seed per acre in six inch drill rows on 40 -inch beds. Each
variety was planted into large field plots 8 beds wide by 1250 feet long (0.76 acre) and replicated three times in a
randomized complete block experimental design. The experiment was furrow irrigated and managed under grower
conditions (Table 1). At harvest, each plot was visually evaluated for leafiness and stem diameter, and cut, raked, and
baled. The total bale number in each plot and weights of three or four representative bales were used to calculate hay
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yield. Also, at each of four harvests, hay sampled from four representative bales in each plot was analyzed for quality
factors including dry matter, crude protein, nitrate -nitrogen, acid detergent fiber (ADF), neutral detergent fiber (NDF),
and hydrocyanic acid production (qualitative measure of prussic acid concentration) by Stanworth Crop Consultants
(Blythe, CA) and the U of A Veterinary Diagnostic Lab (Tucson, AZ). Statistical analyses were performed on the data
using ANOVA and Duncan's Multiple Range Test at the 0.05 level of probability when appropriate.

Table 1.1996 Crop History.

Location:
Cooperators:
Soil Type:
Planted:
Fertilizer:

First Harvest:
Second Harvest:
Third Harvest:
Fourth Harvest:
Sheeped -Off:

Quail Mesa Farms, Colorado River Indian Reservation
Jim Lloyd and Scott Knight

Glenbar silt loam
27 March 1996
150 lbs. 11 -52 -0 at planting,

plus 100 lbs. N /acre following each cutting as N11
Cut 29 May and Baled 6 June
Cut 5 July and Baled 15 July
Cut August 14 and Baled August 25
Cut September 19 and Baled October 1
October 21

Results and Discussion

Stemminess, Leafiness, and Vigor:

Sudangrass seed sources, varieties, and types grown in this experiment are outlined in Table 2. Averaged
over 4 harvests, uncompressed bale weights of the nine sudangrass varieties ranged from 101 to 110 pounds with an
average forage total dry matter ranging from 93.5 to 94.1 percent at baling (Table 3).

The sorghum -sudangrass hybrids had the largest stem diameters (ranging from 0.29 -0.35 inch) followed by
the hybrids (0.21 -0.28 inch) and the common sudangrass varieties (0.20 -0.23 inch) shown in Table 3. Leafiness was
judged visually on a scale of 1 (poor) to 5 (superior) with 3 denoting acceptable hay quality for export. Generally, the
two common sudangrass varieties (Piper and Sweet Sudan) had higher leafiness ratings, compared to the sudangrass
hybrids which were superior to the sorghum -sudangrass hybrids. However, the sudangrass hybrid, Germaine's G 555
was a notable exception since it had stem diameter and leafiness ratings similar to common sudangrass.

Visual ratings of recovery or regrowth were taken one week following the second and third cuttings. These
ratings were divided by ten to obtain a relative value of regrowth potential. Common sudangrass (Piper and Sweet)
and sudangrass hybrid (G 555, NC+ 200, HS 35, and Trudan 8) varieties recovered quickly after hay harvest, shown
by the relatively high stand regrowth ratings observed one week after the second and third cuttings (Table 3). The
sorghum- sudangrass hybrids (P 877 F, Haygrazer II, and DK SX 17) tillered less and produced hay that was coarse
and stemmy compared to the common and hybrid sudangrass varieties. The sudangrass varieties exhibiting superior
stemminess and leafiness ratings included Piper, G 555, Sweet Sudan, NC+ 200, and Cargill HS 35.

Hay Yield and Quality at Each of Four Harvests:

Piper, Trudan 8, and HS 35 had the highest hay yields at the first cutting (2.19 -2.29 ton/acre), followed by
NC+ 200, DK SX 17, Haygrazer II, P 877 F, Sweet Sudan, and G 555 (Table 4). There were no significant
differences between varieties in hay quality parameters including crude protein concentration (8.3- 9.4 %), nitrate -
nitrogen concentration (330 -440 ppm), hydrocyanic acid production (2-4 ppm), and acid detergent fiber or ADF
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(38.2 -39.8 %). Although significant differences between varieties in neutral detergent fiber or NDF were observed,
from a practical standpoint, there was little difference in NDF between varieties (ranged from 62.3 to 67.0%).
Considering hay quality characteristics most important to exporters such as stem diameter, leafiness, and forage yield
at the first cutting, Piper, Cargill HS 35, and NC+ 200 were superior performers.

Piper, NC+ 200, and Trudan 8 had the highest hay yields at the second cutting (1.90 -2.10 ton/acre), followed
by HS 35, P 877 F, DK SX 17, G 555, Sweet Sudan, and Haygrazer II varieties (Table 5). Of the nine varieties
examined, Piper, Trudan 8, P 877 F, DK SX 17, Sweet Sudan, and Haygrazer II had the highest crude protein
concentration (10.5 -11.6 %). Hydrocyanic acid concentration cannot be measured directly in dry plant tissue or hay,
therefore hydrocyanic acid (HCN) production was determined on cored hay samples from each plot. The sorghum -
sudangrass hybrids DK SX 17, P 877 F, and Haygrazer II had the highest hydrocyanic acid production (28 -84 ppm),
and thus the highest potential for prussic acid poisoning of livestock that consume hay cut from these varieties. There
were no significant differences between varieties in hay quality parameters including nitrate - nitrogen concentration
(453 -770 ppm), acid detergent fiber or ADF (38.3 -40.0 %), and neutral detergent fiber or NDF (63.0 -66.1 %).
Considering hay quality characteristics and appearance, and forage yield at the second cutting, Piper, NC+ 200, and
Cargill HS 35 were superior performers.

Trudan 8, HS 35, Piper, and G 555 had the highest hay yields at the third cutting (1.81 -1.92 ton/acre),
followed by P 877 F, NC+ 200, Sweet Sudan, Haygrazer II, and DK SX 17 varieties (Table 6). Again, the sorghum -
sudangrass hybrids P 877 F, and Haygrazer II had the highest hydrocyanic acid production (22 -25 ppm). There were
no significant differences among the nine varieties in hay quality parameters including crude protein concentration
(11.1 -12.4 %), nitrate - nitrogen concentration (1890 -3543 ppm), acid detergent fiber or ADF (39.9 -42.0%), and neutral
detergent fiber or NDF (65.6 -68.2 %). Nitrate - nitrogen accumulation by all nine varieties was excessive at the third
hay cutting. In fact, nitrate levels were high enough to result in a price discount for quality. However, since most
exporters do not pay a significant premium for low nitrate hay, most producers prefer to fertilize sudangrass hay
heavily at the first irrigation after each cutting to avoid potentially large hay yield losses due to nitrogen deficiency.
Considering hay quality characteristics and appearance, and forage yield at the third cutting, Piper, G 555, and Cargill
HS 35 were superior performers.

Piper, G 555, NC+ 200, Trudan 8, and Sweet Sudan had the highest hay yields at the fourth cutting (1.09-
1.31 ton/acre), followed by HS 35, P 877 F, Haygrazer II, and DK SX 17 sudangrass varieties (Table 7). The
sorghum -sudangrass hybrids P 877 F, and Haygrazer II had the highest hydrocyanic acid production (56.3 -83.3 ppm),
and thus the highest potential for prussic acid poisoning of livestock that consume hay cut from these varieties. These
sorghum hybrids also had relatively low tonnage at this harvest because the stands of these hybrids began to thin by
the third cutting .There were no significant differences among the nine varieties in hay quality parameters including
crude protein concentration (11.7 -13.8 %), nitrate - nitrogen concentration (1517 -2767 ppm), acid detergent fiber or
ADF (37.4 -39.0 %), and neutral detergent fiber or NDF (61.8- 64.5 %). Again, at the fourth cutting, nitrate- nitrogen
concentrations of all nine varieties harvested for hay were too high for the export market. Considering hay quality,
appearance, and yield at the fourth cutting, Piper, G 555, and NC+ 200 were superior performers.

Seasonal Hay Quality and Tonnage:

All nine sudangrass varieties accumulated excessive amounts of nitrate- nitrogen (> 1000 ppm) at the third
and fourth harvests indicative of relatively high nitrogen fertilizer rates (100 lbs. N /acre) applied prior to these
cuttings. None of the common or hybrid sudangrass varieties examined in this experiment accumulated toxic
concentrations of prussic acid (> 200 ppm). However, the sorghum -sudangrass hybrids had relatively high
hydrocyanic acid production, (a qualitative measure of prussic acid content) at the second, third, and fourth cuttings.
Hay protein concentrations at the second cutting of all nine sudangrass varieties were higher than at the first cutting,
probably because a nitrogen deficiency occurred prior to the first hay harvest. This early season nutritional stress may
have been partially responsible for the relatively high prussic acid concentrations in hay cut from the sorghum -
sudangrass hybrids (P 877F, Haygrazer II, and DK SX 17) at the second harvest. These hybrids started to lose stand at
the third harvest and accumulated relatively high concentrations of prussic acid at the fourth and final hay harvest.
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The Piper and Trudan 8 varieties had the highest total tonnage after four hay harvests (7.23 -7.58 ton/acre),
followed by HS 35, NC+ 200, and G 555 (6.60 -6.94 ton/acre). P 877F, Sweet Sudan, DK SX 17, and Haygrazer II
had the lowest total tonnage (5.97 -6.37 ton/acre) observed in this variety evaluation (Table 8). Hay quality parameters
including acid detergent fiber (ADF), neutral detergent fiber (NDF), and relative feed values did not vary among
varieties or between harvest dates. By the fourth harvest, NC+ 200, HS 35, Trudan 8, Haygrazer II, P 877F, and DK
SX 17 had lost a significant amount of stand. In fact, Haygrazer II and DK SX 17 began to lose stand at the third
harvest. Furthermore, Piper, Sweet Sudan, NC+ 200, and G 555 had superior leafiness, regrowth, and vigor after
cutting. Therefore, based on data from one year at one location, Piper, NC+ 200, and Germaine's G 555 would be the
varieties of choice for high tonnage and superior quality. However, we encourage sudangrass hay growers to evaluate
new varieties in small test strips grown under their own particular production practices and environmental conditions.
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Table 2. Sudangrass varieties /types evaluated in 1996.

Seed Source Variety Name Type

Public Piper Common

Cal West Sweet Sudan Common

Germaine's G 555 Sudan Hybrid

NC+ NC+ 200 Sudan Hybrid

Cargill HS 35 Sudan Hybrid

Northrup King Trudan 8 Sudan Hybrid

Pioneer P 877 F Sorghum -Sudan Hybrid

Taylor -Evans Haygrazer H Sorghum -Sudan Hybrid

Dekalb DK SX 17 Sorghum -Sudan Hybrid

Table 3. Quality characteristics of nine sudangrass varieties grown in
western Arizona and harvested four times during 1996.

Variety

Stem
Diameter

(inch)
Leafiness

(0 -5)

Stand
Regrowth

(0 -10)

Dry
Matter

( %)

Bale
Weight

(lb)

Piper 0.20 f 4.7 a 7.8 ab 94.1 103

Sweet Sudan 0.23 def 4.5 a 7.4 b 93.5 109

G555 0.21 ef 4.4 a 8.4 a 93.9 101

NC+ 200 0.23 def 3.9 b 8.1 ab 93.7 106

HS 35 0.25 cde 3.9 b 7.4 b 93.5 104

Trudan 8 0.28 cd 3.4 c 6.3 c 93.9 107

P 877 F 0.29 be 3.4 c 5.5 d 94.0 109

Haygrazer H 0.33 ab 3.5 be 6.4 c 93.9 107

DK SX 17 0.35 a 3.1 c 5.4 d 94.1 110
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Table 4. Hay yield and quality of sudangrass varieties at the first harvest.

Variety
Hay
Yield

(ton/acre)

Crude
Protein

(%)

Nitrate -
Nitrogen

(PPm)

HCN
(PPm)

Piper 2.29 a 8.8a 327a 2a

Trudan 8 2.28 a 9.4 a 430 a 2a

HS 35 2.19 ab 9.2a 367a 2a

NC +200 2.05 abc 8.3 a 330 a 2 a

DK SX 17 2.03 bed 8.8 a 440 a 3 a

Haygrazer II 1.94 cd 8.3 a 403 a 4 a

P877F 1.93 cd 8.5a 357a 2a

Sweet Sudan 1.88 cd 8.8 a 373 a 2 a

G 555 1.79 d 9.4 a 378 a 2a

Exporter Limit 1000 200

Table 5. Hay Yield and Quality of sudangrass varieties at the second harvest.

Variety
Hay
Yield

( ton/acre)

Crude
Protein

( %)

Nitrate -
Nitrogen

(ppm)
HCN

(PM)

Piper 2.10 a 10.5 abc 747a 3c

NC+ 200 1.91 ab 10.1 c 550 a 3 c

Trudan 8 1.90 ab 11.3 ab 843 a 5 c

HS 35 1.83 b 10.2 be 453 a 3 c

P877F 1.77bc 11.4 ab 880a 36b

DK SX 17 1.75 be 10.5 abc 620 a 84 a

G 555 1.75 be 10.2 be 463 a 3 c

Sweet Sudan 1.69 be 11.4 ab 723 a 7 c

Haygrazer II 1.55 c 11.6 a 770 a 28 b

Exporter Limit 1000 200
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Table 6. Hay Yield and quality of sudangrass varieties at the third harvest.

Variety
Hay

Yield
(ton/acre)

Crude
Protein

( %)

Nitrate -
Nitrogen

(PPm)
HCN
(PM)

Trudan 8 1.92 a 12.3 a 2603 a 2.5 b

HS 35 1.90 ab 12.0 a 2900 a 5.7 b

Piper 1.88 ab 11.1 a 2900 a 1.5 b

G 555 1.81 abc 12.2 a 3543 a 1.5 b

P 877F 1.80 bed 12.0 a 3357 a 22.0 a

NC+ 200 1.75 cd 11.7 a 2209 a 1.5 b

Sweet Sudan 1.70 de 12.4 a 1890 a 2.8 b

Haygrazer II 1.61 of 12.5 a 2677 a 25.0 a

DK SX 17 1.58 f 12.2 a 3323 a 6.7 b

Exporter Limit 1000 200

Table 7. Hay Yield and quality of sudangrass varieties at the fourth harvest.

Variety
Hay

Yield
( ton/acre)

Crude
Protein

( %)

Nitrate -
Nitrogen

(ppm)
HCN
(ppm)

Piper 1.31 a 11.7 a 1943 a 4.2 b

G555 1.25 ab 12.4a 1517a 7.Ob

NC+ 200 1.19 ab 12.9 a 2633 a 3.5 b

Trudan 8 1.14 abc 12.4 a 1893 a 6.3 b

Sweet Sudan 1.09 abc 12.2 a 2013 a 7.3 b

HS 35 1.02 be 13.8 a 2533 a 16.0 b

P 877 F 0.87 c 12.9 a 2767 a 56.3 a

Haygrazer II 0.87 c 12.7 a 1633 a 83.3 a

DK SX 17 0.60 d 12.5 a 2277 a 57.3 a

Exporter Limit 1000 200
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Table 8. Total sudangrass hay yield and average quality following four harvests.

Variety
Hay

Yield
(ton/acre)

Ave.
ADF
( %)

Ave.
NDF
( %)

Relative
Feed
Value

Final
Stand
(0 -10)

Piper 7.58 a 39.7 65.1 81.6 7.0 a

Trudan 8 7.23 ab 38.8 65.0 84.1 5.0 be

HS 35 6.94 be 38.8 64.9 84.2 5.3 b

NC+ 200 6.90 bed 39.8 65.7 82.7 5.5 b

G 555 6.60 cd 39.0 64.6 84.4 7.0 a

P 877 F 6.37 de 39.0 64.5 84.6 4.8 be

Sweet Sudan 6.36 de 39.3 64.0 84.9 6.5 a

DK SX 17 5.97 e 39.7 65.4 82.6 4.3 c

Haygrazer II 5.97 e 39.3 64.2 84.5 5.0 be
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