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Digestible Energy and Protein Content of Gulf 
Cordgrass following Burning or Shredding 

J .W. McATEE, C. J. SCIFRES, AND D.L. DRAWE 

Abstract 

Digestible energy and crude protein content of green gulf cord- 
grass forage was significantly increased for 30 to 90 days after 
burning or shredding on the Coastal Prairie. Within 30 days after 
treatment, digestible energy content ranged from 2,414 to 2,891 
kcal/kg in regrowth on burned areas, and from 1,879 to 2,602 
kcal/kg on shredded areas compared to 1,612 to 1,917 kcal/kg in 
green leaves of plants from untreated areas. Crude protein content 
at the same time was 9 to 11% following burning or shredding 
compared to 4 to 5% in green plant material from untreated areas. 
Differences in the nutritional components varied more with time 
after sampling within a season of treatment when they varied 
among seasons of treatment or between methods of treatment. 
Therefore, both burning and shredding have potential for 
increasing nutritional value of gulf cordgrass during the cool 
season, a period when other green forages are scarce on the 
Coastal Prairie. 

The Coastal Prairie and Gulf Coast Marshlands occupy more 
than 3.8 million ha of highly productive rangelands in southeast 
Texas (Gould 1975). The extremely high production potential 
ofthese grasslands for both livestock and wildlife is attributed to 
a growing season of more than 300 days, annual average rainfall 
of 5 I to 124 cm, and deep, fertile soils. However, with the 
exception of Texas wintergrass (St@ leucotrichu Trin. & 
Rupr. ), most forages are warm-season grasses. Since, mild, wet 
winters are not conducive to effective curing of standing 
forages. livestock producers of the area seriously need a source 
of green, nutritious forage during the winter. 

Gulf cordgrass [Spurtim~ spurtinm (Trin.) Hitchc.] is a well- 
adapted, native. perennial species which occurs in almost pure 
stands along the Texas coast. Although gulf cordgrass is a 
warm-season plant, it actively grows during most of the year if 
subjected to a treatment such as burning (Oefinger and Scifres 
1977: McAtee et al. 1979). Formerly managed primarily as a 
source of reserve feed for use during drought, it has recently 
been studied as a potential source of winter grazing. Gulf 
cordgrass is unpalatable and coarse when mature, but removal 
of the old growth by burning or shredding stimulates production 
of succulent regrowth which is relished by cattle (Oefinger and 
Scifres 1977: McAtee et al. 1979). The objective of this study 
~‘as to monitor digestible energy and crude protein contents in 
trrcen gulf cordgrass foliage following burning or shredding at = 
various times of the year. 
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Materials and Methods 

Burning and shredding treatments were applied to I5 by 30-m plots 
on a gulf cordgrass stand on the Rob and Bessie Welder Wildlife 
Refuge near Sinton, Tex., on April 11, July 10, and December 11, 
1975. The same treatments were applied to a gulf cordgrass com- 
munity on the Aransas National Wildlife Refuge near Austwell, Tex., 
on June 6 and September 6, 1976. Experiments were designed as 
randomized complete blocks arranged as split plots with three repli- 
cations. Soils, climate, characteristics of the gulf cordgrass stand, 
methods of treatment application, and growth responses were dis- 
cussed by McAtee et al. (1979). 

Triplicate, 500-g samples of green leaf tissues were harvested from 
10 permanently marked plants in each plot for digestible energy and 
crude protein analyses. All treatments were sampled at the same time 
so the time from treatment to collection varied somewhat among 
seasons of treatment. Leaf tissue was collected at 0,22,78, 133,232, 
323, and 688 days after treatment in July; at 0,90, 168,223,322,442, 
and 807 days after treatment in April; and 0. 12,77, 172, and 537 days 
after treatment in December on the Welder Refuge. Collections were 
made at 0, 3 I, 8 I, 344 days after treatment in June and at 0, 28, and 
235 days after treatment in September on the Aransas Refuge. Samples 
were freeze-dried and ground to pass through a 0.8-mm mesh screen. 
Duplicate, 0.3 to 0.5-g subsamples from each collection were 
analyzed for crude protein content using the micro-Kjeldahl method 
(Harris 1970). Digestible energy was determined on duplicate 0.5-g 
subsamples using the first stage of the in vitro method of Tilly and 
Terry ( 1963) plus the neutral-detergent (cell-wall) procedure (Van 
Soest and Wine 1967). 

Results and Discussion 

Digestible energy content of green gulf cordgrass leaves from 
untreated plots varied seasonally. Digestible energy content 
tended to decrease in late fall and to increase during the spring 
(Table 1). The samples of regrowth in July following burning in 
April 1975 on the Welder Refuge were highest in digestible 
energy content, 2,485 kcal/kg. Digestible energy content of 
shoots of shredded plants tended to be higher than in green 
tissues of plants collected from untreated plots in July, but 
significantly lower than in regrowth from burned plots. There 
was little difference in digestible energy content of shoots from 
burned and shredded plots at other evaluation dates following 
treatments in April. Digestible energy contents of shoots from 
both treatments were higher than in green tissues from untreated 
plants in November the year of treatment. However, there was 
no difference between plants from treated and untreated areas in 
May of the following year. Although there was a trend toward 
higher digestible energy contents of the burned or shredded 
plants until July of the third growing season after treatment, 
there was no significant differences among treatments. The 
reason for relatively low digestible energy contents during July 
1977. compared to the same date in 1976, was difficult to 
explain unless attributed to variation in rainfall between years. 
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Table 1. Average digestible energy (kcal/kg) and crude protein content (%) of gulf cordgrass green leaves after burning or shredding on April 11,1975, on 
the Welder Wildlife Refuge near Sinton, Texas. 

Date’ ______ - 
I975 1’)7h IV77 

Attribute Treatment Pretreatment July Sept. Nov. May June July 

Digestible energy None 1988 bc 19lObc 1855 b 1651 a 1921 bc 19l4bc 1531 a 
Burn 1967 bc 2485 d 1999c 19llbc I949 bc 1960 bc 1076 a 
Shred I968 bc 213hc 2017c 1912bc 2019c I997 c I625 a 

Crude protein None 5.hh 4.hcd 4.h bed 4.7 cde 4.4 bc 2.9 a 4.hcd 
Burn 5.hh 7.0k 6.0 i 4.9 def S.Oef I.4 bc 4.8 de 
Shred 5.hh h.4j 5.2 fg 5.4gh 5.hh J.lb 4.6 bed 

__~__ ________ ~_ 

’ Means followed by the same letter within an attribute are not \ipnificantly different at the 0.05 level according to Duncan’\ multiple ranse teht. 

About 3 1 cm of rainfall were received in June and July of I976 
whereas I8 cm were received the same months in 1977. 

Trends in digestible energy content following April treat- 
ments on the Welder Refuge (Table 1) were similar to those 
reported by Oefinger and Scifres (1977) following burning of 
culf cordgrass in the fall on the Coastal Prairie. In that study, 
chighest levels of digestible-energy were generally attained in 
regrowth during the first 2 to 3 months following the fires. As 
with the present study, the elevated digestible energy contents 
persisted for about 6 months after burning. 

Crude protein levels of green tissue from untreated gulf 
cordgrass plants on the Welder Refuge (Table I) were also 
comparable to those reported by Oefinger and Scifres ( 1977). 
Apparently, crude protein rarely exceeds 6% in mature, green, 
gulf cordgrass foliage. Crude protein following treatment of 
plots in April 1975 on the Welder Refuge followed the same 
trends as for digestible energy (Table I ). However, the increase 
in crude protein was only about 2% higher than values obtained 
from green tissues of untreated plants in July following burning 
in April. Oefinger and Scifres ( 1977) reported that crude protein 
content of new shoots harvested within a month after burning 
exceeded I I %, and that elevated crude protein levels could be 
maintained for 4 or 5 months if continuous regrowth were 
stimulated by grazing. Without grazing animals to continuously 
force new growth, such dramatic increases in protein content of 
gulf cordgrass following top removal is apparently short lived. 
Trends in crude protein content of regrowth following shredding 
in April on the Welder Refuge were similar to those following 
burning (Table 1). 

Changes in both digestible energy and crude protein contents 
were most pronounced in samples recovered relatively shortly 
(22 days) following burning or shredding in mid-July (Table 2). 
At that sampling date, digestible energy content of regrowth 
following burning was 2,819 kcal/kg and 2,602 kcal/kg 

following shredding, compared to I .9 I7 kcal/kg in green leaves 
from plants on untreated plots. Crude protein content of 
untreated foliage was 4.6% contrasted to I I .4%- of shoots 
following burning, and 8.7% following shredding. The 
dramatic increase in crude protein and digestible energy content 
was only temporary, however, since regrowth apparently 
matured relatively rapidly. Crude protein values obtained in 
September, 78 days after burning in July (Table 2), 
corresponded to values obtained in July, 90 days after burning 
in April (Table I ). Thus. the change in nutritional status was 
attributed to age of regrowth rather than to season of collection 
or season of treatment. Also, although there were some apparent 
differences in levels of the nutritional components in regrowth 
between burned and shredded areas following treatment in July, 
no consistent trend could be identified. This response indicates 
that both treatments apparently functioned simply as methods of 
top removal. However, season of treatment and associated 
production responses would likely intluence choice of treatment 
method. Shredding increased standing crop compared to 
burning, regardless of season of treatment, and the difference 
was most pronounced following treatment in the summer 
(McAtee et al. 1979). 

That age of regrowth was more intluential than season of 
sampling was also exemplified by levels of the nutritional 
components in regrowth sampled in late December after burning 
on December IO (Table 3). Both the digestible-energy and crude 
protein contents of regrowth shortly after winter burning cor- 
responded closely to levels in regrowth collected within a month 
after burning in July. Digestible energy levels of regrowth 
following burning in December were highest into early March 
1976. 77 days after treatment. Although regrowth from shred- 
ded plots at this time was not as high in digestible energy content 
as that from burned areas, it was significantly higher than in 
green leaves from untreated areas. Digestible energy content 

Table 2. Average digestible energy (kcal/kg) and crude protein content (%) of gulf cordgrass green leaves after burning or shredding on July 10,1975, ou 
the Welder Wildlife Refuge near Sinton, Texas. 

Date ’ 
1075 l97h -. _ 

Attribute Treatment Pretreatment Aug. Sept. Nov. Mar. June 
_ 

Digestible energy None 1930 bed 1917 bc l855b lh5l a IO2 I bed I914 bc 
Bum 1850b 2819i ‘521 h 21 l3cf 2’44 p 2Olhcde 
Shred 1992 b-e 303 h ‘274 g 2058 de 29lOfc 1965 bed 

Crude protein None 4.4b 4.h bc 4.6 bc 4.7 bc 4.4b 3 .9 ;I 
Bum 4.9 cd I I .4j 7.4 h 5.7 f h.Xg 5.2de 
Shred 5.5 ef 8.7 i 5.hef 5.8f h.hg 4.5 bc 

I Means followed by the same letter within an attribute are not significantly different at the 0.05 level according to Duncan’s multiple range test. 

I’,-; 

June 

15.11 a 
1623 a 
Ih24Ll 

-I.7 bc 

4.x hcd 
4.5 hc 
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Table 3. Average digestible energy (kcal/kg) and crude protein content (%) of gulf cordgrass green leaves after burning or shredding on December 11, 
1975, on the Welder Wildlife Refuge near Sinton, Texas. 

Date’ _____ 
I975 1976 

Attribute Treatment Pretreatment Dec. 23 Mar. June 

Digestible energy None lb36 ab I bb0 ab 1921 c l914c 
Burn 1746b ‘784 g 2863 g 2194d 

Shred l74bb 2573 f 2398 e 2206 d 

Crude protein None 4.hb 4.7b 4.4 ab 3.9a 
Burn 4.8b I l.bd 8.OC 4.7b 
Shred 4.8b 9.1 c 8.5~ 4.hb 

’ Means followed by the same letter within an attribute are not significantly different at the 0.05 level according to Duncan’s multiple range test. 

1977 ____ 
June 

1531 a 
I643 ab 

l7’7b 

4.7 b 
4.5 ab 

4.hb 

was reduced by midsummerafter the winter bum but was higher 
than that of leaves from plants on untreated plots. Crude protein 
content following the treatments was maintained at 8.5 to 8.9% 
into spring and was slightly higher than leaves from mature 
plants into the summer. The maximum increases in nutritional 
levels in gulf cordgrass foliage coincide with the peak stress 
period, relative to green feed shortages, for range livestock on 
the Coastal Prairie. 

Changes in digestible energy and crude protein content of 
gulf cordgrass following burning or shredding on the Aransas 
Refuge followed trends similar to those discussed following the 
same treatments on the Welder Refuge. Whether treatments 
were applied in September or June 1976, greatest increase in 
nutritional components occurred within a month after treatment 

Table 4. Average digestible energy (kcal/kg) and crude protein content (%) 
of gulf cordgrass green leaves after burning or shredding on September 
6, 1976, on the Aransas National Wildlife Refuge near Austwell, Texas. 

Days after treatment’ 
Attribute Treatment 0 ‘8 134 

Digestible None lhlhab Ihl’ab 15h4a 
energy Burn 1621 ab 2414d 165.3 b 

Shred l580a 1879~ 1571 a 

Crude protein None 4.5 bc 4.2 abc 3.9a 
Burn 4.3 abc I l.4e 4.7c 
Shred 4.3 abc 7.3d 4.0ab 

’ Xlc;rn\ tollowcd by the same letter u ithin an attribute are not \lgniticantly dltferent at the 

0 OS lc\cI :rccordlnp to Duncan.5 multlple range te\t. 

Table 5. Average digestible energy (kcal/kg) and crude protein content (%) 
after burning or shredding on June 6, 1976 on the Aransas National 

Wildlife Refuge near Austwell, Texas. 
____ 

Date’ 
I97h I977 

Pre- 
Attribute Treatment treatment July Sep. June 

Digestible energy None 15lOab IhO7 bc I403 a 1564 abc 
Burn 15% abc 2550 f l98hd Ih34c 
Shred 1584 bc 2X8 e 1923d IhO9 bc 

Crude protein None 4.3 ab 4.2 ab 3.ha 3.9ab 
Burn 4.hb 9.3e 7.8d 4.0ab 
Shred 4.4b 7.7d 0.3 c 4.2ab 

’ .\Ic;III~ lollouctl h> the ~mc letter M [thin an attrihute tire not qnlficantly ditt’erent at the 

0 0.S Ic\cI according to Duncan.4 multiple range te\t 

(Tables 4 and 5). Both treatments increased digestible energy 
and crude protein content in the green leaves, with greatest 
increases generally occurring in regrowth from burned plots. 
This trend was especially pronounced with crude protein 
content, which ranged from 9 to 1 1% for the first 30 days 
following burning. 

These data indicate that digestible-energy and crude-protein 
content are significantly increased for 30 to 90 days after 
burning or shredding of gulf cordgrass on the Coastal Prairie. 
Crude-protein content of young regrowth ranged from 9 to over 
1 I%, comparable to mature leaves of grasses such as Bell 
rhodesgrass (Chloris guyuna Kunth cv. “Bell”) and green 
sprangletop [Leptochloa dubia (H.B.K. Nees)] (Polk et al. 
1976). Both burning and shredding removed mature, unpala- 
table foliage and standing dead material and stimulated young 
leaf growth. However, gulf cordgrass range is extremely rough 
because bases of the plant are large and elevated, the stands are 
frequently inundated, and the cost of shredding exceeds that of 
burning. Therefore, fire appears to be the most practical 
approach to improvement of gulf cordgrass range. Relative to 
crude protein and digestible energy content of regrowth, season 
of burning apparently would not be critical as long as moisture 
was adequate for maximum regrowth. Based on the time of most 
critical need for green range forage on the Coastal Prairie, late 
fall or early winter burns are most logical. Also, a program 
designed to burn a portion of the range at each season might be 
advantageous where large areas of gulf cordgrass are available 
for inclusion into a single grazing management operation. 
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