Increasing the feeding value of rice straw
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BACKGROUND

Feeding of dry rice straw to cattle has a widespread view of being a marginal forage source. Much of
the decline in straw quality has been found to occur during the drying process post-harvest. UC
research in 2013/14 found that feeding wet straw baled directly behind the rice harvester at >50%
moisture fed very well and was subsequently referred to as “strawledge”. Unfortunately strawledge
proved difficult to handle 30 days post baling as the stacks quickly began to slump and became difficult
to handle. In addition, harvest timing can be difficult. For example, small amounts of rain make it nearly
impossible for a baler and harrow bed to enter the field directly behind the rice harvester. This is
particularly concerning as the wet product must be wrapped or covered quickly to prevent mold
formation.

In the 2015/16 season the Rice Research Board allowed the research team the opportunity to evaluate
efforts to increase the quality and palatability of straw baled at a lower moisture content of 15-25%,
which would be much easier to handle, but would be expected to have lost some nutritional quality
during drydown. Our original intent had been to harvest the straw at a higher moisture percentage,
however, this was not fully possible and turned out to create a good research opportunity.



METHODS

The straw was allowed to dry on the field for one day after harvest making it possible to be flail
chopped. All treatments were flail chopped on day 2 and baled the following morning with dew
moisture. The chopped straw was raked into rows for baling and the two spray treatments were applied
directly ahead of the baler. The photo below depicts the molasses/VS-3 combination treatment being
applied ahead of the baler.

The four treatments were:

Control

Positive control: Ammoniation (2% of DM)

VS-3 inoculation at the time of baling — 1 g/ton of straw
Molasses (50:50 blend) and VS-3

PwWNPE

Immediately after baling the straw was hauled out
the field with a harrow bed and stacked adjacent
to the field to create the four treatment stacks.
Each stack was wrapped air tight. The following
morning the ammonia treatment was applied at a
rate of 2% based on the weight of the straw in the
stack. The treatments were allowed to cure for 30
d to facilitate absorption of ammonia throughout
the stack. After 30 d, all four treatments were
hauled to the Sierra Foothill Research and
Extension Center in Brown’s Valley.




We used the small feedlot at the research station to implement the
four feeding treatments. Each treatment pen had 10 cattle and was
repeated for a total of 80 head of yearling steers. A grain ration to
accommodate straw quality was balanced to assume a 1 Ib/d gain if
straw consumption was at expected levels. The ration included:

Flaked or rolled corn = 84% - 5.6 |bs/hd/d
Cottonseed = 15% - 1 Ibs/hd/d

Calcium carbonate = 0.7% - 0.05 lbs/hd/d
Total grain ration of 6.65 Ibs/hd/d

Consumption and waste of rice straw was tracked and the cattle were run through the chute every 30 d
to record body weight BW), body condition score (BCS), hip height (HH) and withers width (WW). The
original plan to feed for 60 d was extended to 90 d due to positive results.

RESULTS

Cattle feeding results are in the table and figure below. The BCS of cattle was not affected by any
treatment, but nominally by days on feed although overall BCS was constant. Likewise, HH was
unaffected by treatment, which means cattle gained height at about the same rate regardless of diet.
Hip width, measured as cm/30 d was affected by treatment. Though all treatments began at equal HW,
the ammoniated treatment had a 0.30 to 0.40 cm/30 d over the all other treatments. These measures
translated to ammoniated treatment increases in cattle 2D frame over all other treatments as well.

When evaluated on the most universal
economic metric the ammoniated
treatment resulted in substantial
increases in cattle average daily BW gain.
Cattle in the ammoniated treatment
gained around % Ib more per day than
the treatments, most of which occurred
in the final 30 d. This is a significant
difference in BW gain for this treatment
over the control.

Though not significantly different, the bacteria treatment tended to have higher values for HW, 2D
frame, and average daily BW gain. This treatment had previously resulted in significantly higher BW gain
over other treatments when evaluating high moisture strawledge in the 2013/14 study. It is likely that
this treatment did not repeat the highly significant improvement in performance over the Control in this
experiment due to the straw being much lower in moisture content (i.e., 50% vs 20%, respectively).



TREATMENT ECONOMICS

We valued the cost of the control straw product at $38.50/ton to purchase baled. Though the bacterial
treatment only added $0.89/ton and the molasses $0.36/ton, we do not recommend these treatments
for dry straw based on the results. In contrast, the ammonia treatment added $17.25/ton to the cost of
the straw, but resulted in substantially better cattle performance. As ammoniation brings the total
product cost to $55.75, during moderate to high hay price years this would be a very good option as a
range supplement for cattle. Even with depressed beef cattle prices over the past few years, this
additional cost would be recouped and lead to increased options for cattle feeders.
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Effects of Rice Straw on Growth Aspects of the Cattle.

Treatment Days of Feeding P
Control Ammonia Bact B+ Mol 30 60 90 SEM Trt Days T*D

Body weight

start (Ibs) 646 632 641 642 - - - 24.9 0.78 - -
during feeding (Ibs) 735 758 735 732 715 746 760 1038 030 <001 <001
change during feeding (Ibs/d) 109 166 1200 1.05° 226 1000 050° 0.076 <001 <001 043
Body Condition Score

start (units) 49% = 497 502 498 - - - 0,051 017 - -
during feeding (units) 500 5.02 503 499 505 498 499 0012 018 <001 098
change during feeding (units/30d) = 0.01 0.01 -0.01 0.00 007" -007¢  001° 0.007 0.32 <0.01 0.98
Hip Width

start (cm) 02 397 01 401 - - - 0.88 0.73 - -
during feeding (cm) 45 419 49 415 05 46 B0 0.30 060 <001 012
change during feeding (cm/30d)  0.90°  1.30° 100 090° 04 1T’ 15 0.08 <001 <001 010
Tailhead Height

start (cm) 1202 1194 1199 1198 - - - 165 0.86 - -
during feeding (cm) 136 1236 1239 1235 1222 136 157 057 098 <001 033
change during feeding (cm/30d) 1.6 1.9 17 17 21 15° 1.6 0.15 0.52 0.05 0.20
2D Frame

start (cm?) 4339 4739 4301 4795 - - - 139.7 0.65 - -
during feeding (cm?) 5128 5183 5186 5127 4941°  s144°  5380° 51.1 074 <001 031
change during feeding (cm?/30d) ~ 177° = 234° 000 179 150° 208 37 132 <001 <001 023

2% _values on the same line within 'Treatment' or 'Days of Feeding' differ (P<0.05).

*-The BW of the ammnia straw fed cattle was higher than all other groups at the end of the study only (P<0.05).
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Note: Ammonia differs from all others (P<0.05) at 90 days, but not at any other days (although it is
close at 60 days)



