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Alfalfa mean stage by weight 

A)At a MSW of 4.0 
 Normandin vs. Ste-Anne:  P < 0.01  
 Normandin vs. St-Augustin:  P < 0.01 
 Ste-Anne vs. St-Augustin:  P = 0.37 

St-Augustin R2 = 0.84 
Ste-Anne R2 = 0.84 

Normandin R2 = 0.88 
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Timothy mean stage by weight 

B) At a MSW of 3.1 
 Normandin vs. Ste-Anne:  P < 0.01 
 Normandin vs. St-Augustin: P < 0.01 
 Ste-Anne vs. St-Augustin:  P = 0.83 

St-Augustin R2 = 0.89 

Ste-Anne R2 = 0.92  

Normandin R2 = 0.89 

At a given forage DM yield 
Two nutritive value attributes at a DM yield of 4 Mg ha-1† at each site for 

Alfalfa Timothy 
Normandin St-Augustin Ste-Anne SEM Normandin St-Augustin Ste-Anne SEM 

Neutral Detergent Fiber (aNDF), g kg-1 DM 427a 389ab 368b 9.5 612a 587b 613a 6.5 
In vitro aNDF digestibility, g kg-1 aNDF 453a 524b 531b 10.7 718a 795b 778b 9.3 
†This yield is the averaged yield observed at the MSW of 4.0 for alfalfa and of 3.1 for timothy at Normandin. SEM = Standard Error of the Mean. 
abWithin a row and a species, means followed by a different letter are significantly different (P ≤ 0.05). 
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• Studies conducted under controlled conditions 
revealed that forage nutritive value is affected by 
growth temperature (Thorvaldsson, 1992; Thorvalds-
son et al., 2007). However, studies on the effects of 
regions with different air temperatures on forage 
nutritive value remain scarce. 

• Our objective was to compare the forage nutritive 
value of alfalfa (Medicago sativa L.) and timothy 
(Phleum pratense L.) grown at three climatically 
contrasted sites in the province of Québec, Canada. 

Alfalfa and timothy nutritive value in contrasted climatic regions 

 3 sites in the province of Québec, Canada: 

When reaching the recommended stage of development for harvest, alfalfa and timothy have a superior nutritive value but 
a lower dry matter yield at the northernmost site than at the other two sites. 

The greater nutritive value of timothy and alfalfa grown at the northernmost site (Normandin) was mainly explained by the 
well-established negative relationship between nutritive value and DM yield. 
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Normandin (1359 GDD) 

St-Augustin (1712 GDD) 

Ste-Anne-de-Bellevue (2098 GDD) 

1979-2008 averaged growing degree-days (GDD, 5 °C basis) from April 1 to October 31 

Growing degree-days (5 °C basis) 

Main cities 
Administrative regions 
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 24-36 plots / site: 
• 2 forage species: - alfalfa cv Calypso      

         - timothy cv AC Alliance. 
• Sampling once a week for 4-6 weeks during the 

primary growth in 2015 and 2016. 
• 3 replications / sampling. 

Measurements at each sampling: 
• Dry matter (DM) yield. 
• Mean stage by weight (MSW) for alfalfa (Mueller and 

Teuber, 2007) and timothy (Moore et al., 1991). 
• Neutral detergent fibre assayed using α-amylase 

(aNDF) and in vitro aNDF digestibility according to 
Tremblay et al. (2015). 

Regression slopes were compared at a given forage 
stage of development using the TUKEY adjustment. 
Nutritive value attributes were then compared at a 
given forage DM yield using inverse regression 
(Draper and Smith, 1998). 

At the late bud stage of development 
for alfalfa (MSW = 4.0) and at the 
early heading stage for timothy 
(MSW = 3.1): 

• aNDF concentrations of alfalfa (A) 
and timothy (B) were respectively 
lower at Normandin (427 and 612 
g kg-1 DM) than at St-Augustin 
(481 and 647 g kg-1 DM) and Ste-
Anne (467 and 645 g kg-1 DM); 

• in vitro NDF digestibilities of alfalfa 
(C) and timothy (D) were 
respectively greater or similar at 
Normandin (453 and 718 g kg-1 
aNDF) than at St-Augustin (442 
and 670 g kg-1 aNDF) and Ste-
Anne (338 and 726 g kg-1 aNDF); 

• forage DM yields of alfalfa and 
timothy were respectively lower at 
Normandin (4.12 and 4.17 Mg ha-1) 
than at St-Augustin (6.22 and 6.17 
Mg ha-1) and Ste-Anne (5.85 and 
5.25 Mg ha-1). 

At a given forage stage of development 
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• At a DM yield of 4 Mg ha-1 for both species, the forage aNDF concentration was similar or greater and the in vitro NDF 
digestibility was lower at the northernmost site (Normandin); to reach this DM yield, the development of alfalfa and timothy 
was more advanced at Normandin (MSW = 4.0 and 3.1) than at St-Augustin (MSW = 2.5 and 2.5) and Ste-Anne (MSW = 
2.2 and 2.7). 
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Timothy mean stage by weight 

D) At a MSW of 3.1 
 Normandin vs. Ste-Anne:  P = 0.42 
 Normandin vs. St-Augustin: P < 0.01 
 Ste-Anne vs. St-Augustin:  P < 0.01 

St-Augustin R2 = 0.90 

Ste-Anne R2 = 0.87 

Normandin R2 = 0.93 
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Alfalfa mean stage by weight 

C) At a MSW of 4.0 
 Normandin vs. Ste-Anne:  P < 0.01 
 Normandin vs. St-Augustin:  P = 0.45 
 Ste-Anne vs. St-Augustin:  P < 0.01 

St-Augustin R2 = 0.86 

Ste-Anne R2 = 0.90 

Normandin R2 = 0.85 
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