
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% the 

size of the final poster. All text and graphics will be 

printed at 100% their size. To see what your poster will 

look like when printed, set the zoom to 100% and 

evaluate the quality of all your graphics before you 

submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a placeholder 

and type in or paste your text. To move a placeholder, 

click on it once (to select it), place your cursor on its 

frame and your cursor will change to this symbol:         

Then, click once and drag it to its new location where 

you can resize it as needed. Additional placeholders can 

be found on the left side of this template. 

 

Modifying the layout 

This template has four different  

column layouts.   Right-click your  

mouse on the background and  

click on “Layout” to see the 

 layout options.  The columns in  

the provided layouts are fixed and  cannot be moved 

but advanced users can modify any layout by going to 

VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the left 

side of the template. Move it anywhere as needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To adjust  

the way the text fits within the cells of a table that has 

been pasted, right-click on the table, click FORMAT 

SHAPE  then click on TEXT BOX and change the 

INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to the 

“Design” menu and click on “Colors”. You can choose 

from the provide color combinations or you can create 

your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 70cm x 

100cm professional  poster. It will save you valuable 

time placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will guide 

you through the poster design process and answer your 

poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto the 

poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder to 

the poster area to add another section header. Use 

section headers to separate topics or concepts within 

your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the poster 

to add a new body of text. 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size it 

first, and then click it to add a picture to the poster. 
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Sainfoin (Onobrychis vicifolia Scop) is a non-bloating member of the 

Fabaceae family (Leguminosae), which is widely grown in Europe 

and Asia, northern United States and southern Canada. It is a deep-

rooted, tall-growing perennial with coarse stems, drought- and 

winterhardy, resistant to alfalfa weevil and a preferred forage for 

cattle, sheep, deer and elk (Graham 1941). Terry & Tilley (1964) 

found that Sainfoin stems were more digestible than those of alfalfa, 

whereas leaves and petioles were less digestible compared with alfalfa 

leaves and petioles. Sainfoin hay has lower crude protein (CP), crude 

fibre (CF) and ash than alfalfa hay harvested at the same maturity 

(Ditterline & Cooper 1975). Reports about Sainfoin CP and condensed 

tannin (CT) contents are very variable, from 102 to 285 and 25·2 to 

100 g/kg dry matter (DM), respectively (Scharenberg et al. 2007). 

Differences in CT content are attributable to variety, stage of maturity, 

methods of CT analysis and ability to measure fibre- and protein-

bound CT along with extractable CT. Although Sainfoin is a legume 

forage with high hay quality and its agronomic characteristics make it 

one of the most desired forages, especially in cold regions of Iran, data 

on the nutrient contents of Sainfoin and effects of condensed tannins 

on it are still quite scarce as investigations have mainly concentrated 

on the major forage plant species and their commercial cultivars. 
 

The CT concentration of the control forage was 21.3+0.4 g/kg dry 

matter. Treatments decreased CT more than 90 percent and increased 

degradability at all rumen incubation times. The rapidly degradable 

fraction increased with treatments, but NaOH was most effective. The 

slowly degradable fraction was not affected by treatments, but rate of 

degradation of this fraction was significantly increased by water and 

NaOH. Treatments improved ED at different rumen outflow rates. 

Sodium hydroxide increased RDP more. Treatments improved protein 

metabolizablity of sainfoin. Also, digestible undegradable 

protein/undegradable protein ratio was improved by water and 

KMnO4. 

This study revealed that deactivation of CT can improve 

metabolizability of protein from tanniferous forages. Treatment of 

sainfoin with water, which is available on-farm and has no 

environmental hazard regarding it's use, greatly improved protein 

metabolism characteristics of sainfoin. 
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Deactivation of tannins and evaluation of the effects on Metabolizable 

protein profile of sainfoin is the main objective of this study. 
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Second cut forage was shade dried and chopped (3–5 cm length), and 

then exposed to solutions of KMnO4 (0.03 M, pH 12.04), NaOH (0.05 

M, pH 12.28) and water with forage to reagent ratio of 1:4 (W/V). 

Treatments were carried out in triplicate, at 25°C, for 20 min, with 

hand shaking. Condensed tannin (CT) concentration was determined 

using a Butanol-HCl reagent. Samples were analyzed for CP 

degradability using 3 ruminally fistulated Holstein cows, fed balanced 

rations with forage: concentrate ratio of 60:40. Samples were ground 

to pass a 2 mm screen and 5 g weighed in duplicate into nylon bags 

with 50 micron pore size and incubated in the ventral rumen up to 96 

h. Effective degradability (ED) was calculated with NEWAY computer 

package. GLM PROC of SAS 9.1 and Duncan's Test were used for 

data analysis.  

Table2. Effects of treatments on MP system profile of sainfoin protein 

Treatments QDP SDP RDP ERDP UDP DUP MP DUP/UDP 
Control 17.06c 21.15a 38.21c 34.80c 61.79a 27.78b 49.97b 44.96b 
Water 39.53a 26.53b 66.39a 58.16a 33.61c 21.42c 58.49a 63.04a 

KMnO4 31.78b 16.72b 48.49b 42.14b 51.51b 32.66a 59.51a 63.33a 

NaOH 40.04a 25.26a 65.30a 56.97a 34.70c 12.39d 48.90b 35.77c 

SEM 1.44 1.49 1.43 1.43 1.46 1.29 0.38 1.29 
Different superscripts in each column show statistical differences (p≤0.05). 
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Table1. Effects of treatments on protein ruminal degradability 
Incubation time      

 Control Water KMnO4 NaOH SEM 
4 b 24.65 43.95a 44.60a 44.47a 1.52 
8 c 30.29 53.94a 48.38b 53.64a 1.26 
12 c 35.04 61.59a 51.65b 60.74a 1.31 
24 45.36c 75.40a 59.13b 73.84a 1.38 
48 c 55.63 84.63a 67.38b 82.89a 1.13 
72 59.74c 86.67a 71.12b 84.94a 1.02 
96 61.49c 87.15a 72.89b 85.42a 1.04 

Degradability 

Parameters   
   

a (%) 17.06c 39.53a 31.7b 40.04a  
b (%) 45.92ab 47.87a 42.95b 45.53ab 1.18 
c (h-1) 0.041ab 0.066a 0.034b 0.063a 0.03 

P(k=0.02) 47.63c 74.23a 62.33b 72.97a 0.81 
P(k=0.05) 37.87c 63.33a 56.03b 62.57a 0.96 
P(k=0.08) 33.07c 57.10a 53.13b 56.63a 1.06 

Different superscripts in each row show statistical differences (p≤0.05). 

Table3. Effects of treatments on CNCPS protein fraction of sainfoin 

C B3 B2 B1 A Treatments 
30.91a 13.92c 28.65b 9.67a 16.85b Control 
10.21d 17.10b 37.19a 1.29c 34.22a Water 
15.23c 17.30b 27.60b 9.68a 30.09a KMnO4 
20.97b 24.03a 36.52a 7.48b 11.02c NaOH 
1.05 0.95 2.11 0.45 1.53 SEM 

Values of percentage of protein. 
Different superscripts in each row show statistical differences (p≤0.05). 
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