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In conclusion, the use of mixed grass and legume sil-
ages with up to 33% soybean inclusion appears to be 
beneficial to ruminal fermentation. However, variable 
results might be produced depending on the inoculant 
used. The incorporation of these cover crop varietals 
and their subsequent inclusion in silos for livestock feed 
represents a viable and effective application for produ-
cers currently utilizing cover crops in their operations.
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Abstract: The objective was to compare the effect 
of applying silage additives to male sterile sorghum 
hybrids on temperature production during ensiling 
time (30 d) and at feed-out period after 30 or 90 d of 
ensiling period. Two male-sterile sorghum hybrids; 
F430 and F465, with and without BMR12 trait, re-
spectively (Richardson Seed Ltd.); were randomly al-
located in plots blocked by irrigation section in a dairy 
farm in West Texas. During harvest, duplicate samples 
from each plot were obtained, placed on plastic trays, 
and transported to one of three stations to be treated 
with chemical silage preservative (SG, SiloGuard), 
heterofermentative bacteria inoculant with mold in-
hibitor solution (SM, Silage Maker 250) or distilled 
water (DW, control). Treatments were applied with 
spray bottles following a protocol that consisted of 
two sets of 5 sprays (1.1 mL each and 11 mL total) fol-
lowed by mixing of the forage. Personnel applying the 
treatment were blind as to which treatment they were 
applying and all spray bottles, trays and tables from 
each station were color coded to prevent cross contam-
ination. After treated, 3.63 kg of forage was packed in 
three consecutive steps using a manual press on 4.7L 
buckets (Uline) and a temperature data logger was 
placed in the center of each of the 30 d mini silos. The 
amount of material packed was estimated to achieve 
a 230  kg of DM/m3 compaction at 30% DM of the 
forage. At opening, the material from each silo was 
moved to a tray and mixed to be homogenized and ex-
posed to oxygen. Then, the material was added back 
to its correspondent bucket until it filled up to the 
border without compressing. Heat production during 
the feed-out period and air-stability were assessed for 
both ensiling periods, whereas fermentation heat pro-
duction during ensiling period was only assessed for 30 
d silos. Statistical analysis was performed using mixed 

D
ow

nloaded from
 https://academ

ic.oup.com
/jas/article/101/Supplem

ent_3/484/7372746 by SBD
-FFLC

H
-U

SP user on 27 M
arch 2024



485J. Anim. Sci Vol. 101, Suppl. S3

linear regression models (GLIMMIX procedure of 
SAS) with ensiling period, hybrid, treatment and the 
interaction of day and treatment included in the model 
as independent variables. Fourth root and natural log 
transformation were performed to obtain a normal dis-
tribution of residuals, back transformed LSM and 95% 
CI are reported in Table 1. Treatment effected the silage 
temperature during the feed-out period (P < 0.0001) 
and air-stability test (P = 0.02). Whereas a tendency 
was observed for daily heat production during the en-
siled period (P = 0.07). Male-sterile sorghum silage 
treated with SG had the least temperature during the 
ensiling period and longer air-stability than SM.
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Abstract: Detection of parturition of rangeland cows 
remotely may be possible using low cost LoRa WAN 
monitoring systems that are capable of logging and 
transmitting cow activity and position data in real time. 
This study evaluated candidate algorithms for early de-
tection of parturition using longitudinal data of cow 
activity and position collected by GPS and triaxial 
accelerometers. Trials were conducted at the USDA 
Jornada Experimental Range from November to 
December 2022. Five Raramuri Criollo and five Angus 
x Hereford mature cows were equipped with LoRa 
WAN tracking collars instrumented with GPS and tri-
axial accelerometers and monitored through late gesta-
tion (> 7 months) while grazing rangeland pastures of 
1,230 and 2,200 ha, respectively. Animal location (lati-
tude and longitude) and activity count (Ac) obtained 
from GPS and accelerometers data, respectively, were 
collected by receiving stations that transmitted data 
in real time through a LoRa WAN network. Collars 
transmitted GPS positions at one-hour intervals and 
Ac data at two-minute intervals. An operator routinely 
inspected focal cows in herds to register parturition 
within approximately 12  h accuracy. Sensor data for 
21 days prior to calving were processed to calculate 
distance traveled (m/h) and activity rate (Ac/h). For 
each hour interval, the adjusted activity Index IN = 
activity/distance (Ac/m) was computed to disentangle 
motion changes not associated with walking activity. 
Two algorithms were tested. The first considered the 
temporal deviation (D) of IN for a given hour (X0), 
compared with the average IN of the same hour in the 
previous seven days: D = INX0 /(INX-1+ INX-2 + …+ 
INX-7)/7). The second considered the normalized prob-
ability (N) of D for a given hour (X0) compared with 
the same hour over the previous seven days: N = (INX0-
(INX-1+ INX-2 + …+ INX-7)/7)/sd.(INX-0, INX-1, …, 
INX-7). A threshold for high probability of calving was 
set when at least three consecutive hours with D >3 
or N >0.95 were detected. Both algorithms correctly 
triggered alerts on actual calving days. Thus, lack of 
detection or false detections of calving indicated that 
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