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Figure 3: Aerial view of alfalfa field. Image was provided by Dr. Yuting Zhou, Dept. of Geography, OSU.

Reduced-Lignin Alfalfa Cultivars in Oklahoma 

Results & Discussion

Alfalfa Cultivars Cultivar Traits

54HVX41 (HVX) Reduced Lignin, Roundup Ready

54VR10 (VR) Roundup Ready

DKA44-16RR (DKA) Roundup Ready

WL 356 HQ.RR (WL) Roundup Ready

Table 1: Subplot cultivars and their characteristics. 

Introduction
Alfalfa (Medicago sativa L.) hay production has decreased by 16% nationwide in the last ten years, as harvested area has

dropped from 8.0 106 in 2010 to 6.78 106 hectares in 2019 (USDA-NASS, 2020). However, Oklahoma’s harvested area was twice
reduced compared to the national area (33.8%), 1.3 105 to 8.3 104 hectares from 2010 to 2019 (USDA-NASS, 2020). The lack of
best management practices for new alfalfa cultivars, such as reduced-lignin alfalfas, contributed to this abrupt alfalfa area
reduction in Oklahoma. With the introduction of reduced-lignin cultivars, producers can increase harvest intervals, while still
maintaining similar quality and quantity to that of conventional cultivars. While reduced-lignin alfalfa cultivars have been found
to be beneficial in other regions (Grev et al., 2017), their performance is unknown in water-limited environments, such as
western Oklahoma (Fig. 1). Thus, this study’s objective was to compare aboveground dry matter yield and quality of a reduced-
lignin alfalfa with three reference alfalfa cultivars at different harvest schedules in western Oklahoma.

Main Plots: Harvest Schedules

 Experimental Design and Treatments 

Materials & Methods 

 Sub Plots: Alfalfa Cultivars

• A sample of 1 m2 was taken from the center of each subplot at its assigned harvest interval.
• Samples were dried at 55ºC until a constant weight was achieved, then weighed and dry matter was determined.
• Samples were Wiley mill ground to pass through 1-mm sieve. NIRS analysis was used to estimate forage quality 

factors of crude protein (CP), acid detergent lignin (ADL), and in vitro dry matter digestibility 48 hours (IVTDMD).
• Data was analyzed in SAS 9.4, using the MIXED procedure.  

Figure 1: Experimental Locations. 
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Figure 2: Recommended alfalfa harvest schedules for Oklahoma (Cadel, J. et al., 2001).

42 days

Conclusions
 Although the total number of cuts and aboveground dry matter production was not different between 35- and 42-days harvest intervals, the 35-days harvest interval 

resulted in slightly higher forage quality. Moreover, the least aboveground dry matter production observed at 28-days harvest interval might be compensated by its 
significantly higher forage quality. Therefore, further data analysis based on predicted animal gain models will be performed in conjunction with economic analysis to 
identify the most profitable harvest management.

 The reduced-lignin cultivar, HVX, was found to have less aboveground dry matter production than other cultivars, while maintaining higher crude protein, IVTDMD, and 
lower ADL. However, the benefits of exchanging forage yield with forage quality still needs to be validated by animal performance models and economic analysis. 

 The results presented in this poster are partial data from an ongoing multi-location and multi-year study that comprehends not only forage yield and quality, but also soil-
water dynamics data and economic analysis. All-inclusive results and conclusions will be presented in subsequent years.
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 As expected, the longer the harvest interval, the 
higher the lignin concentration as alfalfa plants 
mature (Fig. 9)

 The reduced lignin alfalfa, HVX, showed the lowest 
lignin concentration in both locations. However, 
significant differences were observed in Lahoma, 
only (Fig. 10).

 Past works concluded that conventional alfalfa 
cultivars had a reduction in ADL concentration at 
high soil moisture stress (Vough and Marten, 1971). 
This fact may explain the lower ADL concentrations 
in cultivars grown in Stillwater. Alfalfa cultivars in 
Stillwater exhibited drought stress symptoms, while 
cultivars in Lahoma did not.

Figure 9. Alfalfa acid detergent lignin (ADL) concentration at 
each harvest intervals in both locations. Lettering denotes 
differences within a location.

Figure 10. Acid detergent lignin (ADL) concentration  in each 
alfalfa cultivars in both locations.

 The ADL concentration plays a major role in the 
IVTDMD concentration, where the higher the ADL 
concentration, the lower the IVTDMD 
concentration in forages. Therefore, the IVTDMD 
concentration for each harvest interval (Fig. 11) 
and cultivar (Fig. 12) was inversely related to its 
respective ADL concentrations (Fig. 9 and 10).

 The reduced lignin alfalfa, HVX, was found to 
have 2.5% and 1% higher IVTDMD than the 
average of the other cultivars in Lahoma and 
Stillwater, respectively. 

Figure 11. Alfalfa in vitro dry matter digestibility 48 hours 
(IVTDMD) at each harvest intervals in both locations. Lettering 
denotes differences within a location.

Figure 12. Alfalfa in vitro dry matter digestibility 48 hours 
(IVTDMD) of each alfalfa cultivars in both locations.

 As expected, the longer the harvest interval the 
greater the aboveground dry matter accumulation; 
however,  differences were only significant at 
Stillwater. between 28- and 42-days harvest 
intervals (Fig. 5).  

 The HVX had less aboveground dry matter 
accumulation than VR and WL in Lahoma, and WL 
in Stillwater (Fig. 6).

 Our findings were similar to that of previous 
studies. Grev et al. (2017) also reported that 
reduced-lignin cultivars had numerically less 
aboveground dry matter accumulation than 
reference cultivars; however statistical  differences 
were found in some locations.

 Aboveground Dry Matter (Kg ha-1)

Figure 6. Aboveground dry matter accumulation of each alfalfa 
cultivars in both locations. Lettering denotes differences within 
a location.

Figure 5. Alfalfa aboveground dry matter accumulation at each 
harvest intervals in both locations.

 The longer the harvest interval, the lower the CP 
concentration in the aboveground dry matter 
(Fig. 7) due to an increase in lignin content (Fig. 
9).

 The reduced lignin alfalfa, HVX, showed the 
highest crude protein concentration in both 
locations. However, significant differences were 
observed in Lahoma, where HVX was higher in 
crude protein concentration than DKA and WL, 
only  (Fig. 8).

 This slight increase of crude protein 
concentration in HVX was related to the simple 
matter of fact of its lower lignin concentration, 
i.e., dilution effect.

Figure 7. Alfalfa crude protein (CP) concentration at each 
harvest intervals in both locations. Lettering denotes 
differences within a location.

Figure 8. Crude protein (CP) concentration in each alfalfa 
cultivars in both locations.
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Figure 4: Layout of Subplots.


