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A CHEMICAL STUDY OF BLUE GRASS.
C hanges  in C om pos ition  D u r ing  G row th—Its V a lue  fo r  

Pas turage  and  Hay.

C. M. WADE.

D uring the past few years it has been evident that Iow a is 
fast becom ing a blue grass state.

M any o f our prom inent agriculturists hold blue grass to be 
the most reliable pasture grass now grow n w ithin  the state, 
and by m any it is h igh ly  prized as a crop for h ay . Consider
ing its value to the practical farmers o f Iow a I have made a 
study o f its com position by means o f a series o f chem ical an
alyses on sam ples collected at different stages o f grow th.

In m akin g a chem ical analysis, w ith a view  to determ ine 
the nutritive value o f any grass or other feed-stuff, it is cus
tom ary to determ ine the am ount o f water, crude ash, fat, 
crude fiber, and nitrogen. T h e  crude protein is obtained b y  
m u ltip ly in g  the total nitrogen by 6.25, as protein contains- 
about sixteen per cent o f  nitrogen.

B y subtracting the sum o f these from the total, the amount 
o f  nitrogen-free extract is obtained, w hich includes starch, 
sugar, gum s and a few  other less im portant constituents.

O f late years it has been know n that a certain part o f the 
nitrogen o f the plant does not exist as pure protein but in the 
form of amides and other less nutritious compounds ; hence 
it has been considered necessary to m ake an additional deter
m ination o f the protein or album inoids, upon w hich the nu
tritive  value o f the plant largely  depends. F or farther infor
m ation regarding the above terms I w ill refer the readers to an 
article by Professor P atrick  in B ulletin  No. 2 o f this Station, 
and for the feeding value o f the several constituents to an 
article by D irector Speer in B u lletin  No. 9.

For the purpose o f  m aking these analyses a plot o f blue 
grass sod was selected, on the A gricu ltu ra l C ollege cam pus, 
from w hich the first sam ple was taken on A p ril 28, 1890; 
after w h ich  sam ples w ere taken at intervals o f about len 
days until the grass had passed w ell out o f the bloom ing stage,
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then no sam ple was taken until the seed was w ell formed and 
the grass begin n in g  to ripen. In every case care was taken 
to m ark the exact spot from w hich  each sam ple was taken 
and avoid cropping the same spot twice. T h e  early samples 
were taken by p lu ckin g  the grass w ith  the hand after the 
fashion o f grazin g; the later sam ples were cut as i f  for hay.

T h e  sam ples were weighed q u ick ly  after cuttin g  and then 
■dried at a tem perature o f  6o° to 70° C, and again w eighed to 
determ ine the loss o f m oisture; after w hich  they were ground 
to fine powders and analyzed by careful duplicate determ ina
tions according to the methods endorsed by the Am erican 
Association o f A gricu ltural Chem ists. It is perhaps w orthy 
o f  rem ark that these samples were taken from old sod that had 
been cropped for m any years. H ad the sod been newer a 
h igher per cent o f protein and a greater amount o f  w ater 
m igh t have been expected.

F ollo w in g  are the results calculated in per cents on the 
original sam ples and also on water-free substance, together 
w ith  the stage o f grow th at w hich each sam ple was taken.

O
£

O R I G I N A L  S A M P L E .

' % \ c£  j <u

j |ci! s
°£! %

I S 5 H I  O

D R V  S U B S T A N C E .

3 to 6 inches high.. Apr.
28 68.053' 95 3.67 1.77; 13.66; 7.09 5.76 4.91;

8 inches high.......... May8 66 71 33 29 3.55 1.38 16 27! 7.57 4.52 4 06

Panicle spreading-. May
18 63.30 36 70 3.21 1.43 19 Oil 8.94 4 08 3 32

Early bioom.......... May
28 62.91 37 09 3.14 .84 18.72 10.803 59 3.20

After bloom.......... June 61 24 38 T 3.36 1.06 19.70 11.603.06 2.49

In  seed; brown__ Ju l y
5 51.67 4« 33 4.82 1.47 23.46 14.773.81 3.57,

<_
15.3?

12.21

9.31

8.64

6.43

7.3»

11.49 5 55 42.74 22.19 18.03 
i : ! 

10.67:4.14 48 87,22.74 13.58

8.7513.89 51.89j2i.36:il.ll

8.47 2.25 50 50l29.ll! 9.67 i )
8.66 2 75 51 7fl|29 92 ; 7.88

9.93;3 05 48.53j30.5o| 7.89

C h a n g e s  in  C o m p o s it io n .

From  the above table it is observed that the m oisture is 
most abundant during the earliest period o f plant life  and 
decreases constantly as the grass advances in grow th. T h e  
most m arked decrease is during the form ation o f the seed, at 
w hich period the plant ceases to take nourishm ent from the 
soil and the ‘ ‘d ryin g  up process”  is most rapid. N ecessarily 
there is a corresponding increase o f  dry matter.
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T h e  Crude A sh  decreases constantly until the plant has 
passed w ell out o f the flow ering stage, then an increase is ob
served, m ainly accounted for by a decrease in moisture.

Crude F a t  is abundant in the earliest sam ple but runs 
down rapidly until the bloom ing period, then increases 
sligh tly , in dicatin g a tendency toward the formation o f fat 
during the seeding time.

T h e  nitrogen fr e e  extract is low in the youn g plant but 
increases w ith  m arked rapidity during the early stages o f  
grow th  after w hich  the increase is much s lo w e r; and after 
flow ering a decrease is observed ow in g perhaps to the fact 
that a portion o f it is transform ed into fat and fiber.

Crude Fiber  is very low  at first but increases constantly 
throughout the entire developm ent o f  the plant. T h e  most 
rapid increase is during the grow th of the panicle and stem, 
when the plant needs cellu lar tissue to support the heavy 
head w hich soon forms.

Crude Protein  undergoes the most rem arkable change o f 
a ll the constituent o f the plant, being at first very h igh  and 
decreasing w ith  regu larity  until the bloom ing season is over, 
after w hich it changes but little . T h e  album inoids decrease 
nearly in proportion to the crude protein, the difference be
tween w hich  grow s less, indicating that part o f the non-al
bum inoid principles become album inoids before passing into 
the seed.

From  the foregoing we conclude: ( i)  T h a t since the n i
trogen-free extract and crude fiber increase from the first and 
album inoids dim inish ; the nutritive value o f the grass is 
h igh est w ben it is very young and runs down rapidly as the 
grass develops. (2) T h a t until bloom the gain in dry m atter 
and the grow th o f the plant, counteract the loss in per cent 
o f  nutritive constituents. (3) T h a t after bloom ing the grass 
loses value through an increase o f fiber and a decrease o f  
carbhydrates w hich  probably becom e fib e r; how ever it  is 
believed that at this period the grass suffers more through a 
loss o f d igestib ility  and palatability.

B l u e  G r a s s  f o r  P a s t u r a g e .

A  fairly  accurate idea o f the n u tritive value o f blue grass 
for pasturage m ay be obtained by ta k in g  an average o f  three
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analyses, made at different stages o f  grow th  before bloom ing, 
w hich  g ive  the fo llow in g results:

Moisture............... ............................................................... 66.02

Dry Matter............................ .............................................. 33.98

100 PARTS CONT AIN .
O R IG IN A L  D R Y

S A M P LE . ■ SUBSTANCE.

Crude Ash........................................................

Ether Extract (crude fat)..............................

Nitrogen-free Extract (carbhydrates)...........

Crude Fiber......................................................

Crude Protein (N x 6.25)................................

True Albuminoids—Albuminoid N x 6.25.

3.48 10.30

1.53 4.58

16.32 47.83

7.83 23.09

4.79 14.24

4.10 12.30

B y com paring the above table w ith the follow ing analysis 
o f  “ pasture grass”  copied from Stew art, it is evident that 
blue grass has a h igh  value ow ing to its rem arkably low per
centage of moisture, although the water-free substance isnot 
so rich.

Moisture.............................................................................. 80.00

Dry Matter..........................................................................20.00

100 PARTS CON T A IN .
O R IG IN A L

SA M PLE .

D R Y

SUBSTANCH.

2.0 10.0

Ether Extract (crude fat)......................................... .8 4.0

Nitrogen-free Extract (carbhydrates)..................... 9.7 48.5

Cr»de Fiber................................................................. 4.0 20.0

3.5 17.5
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B l u e  G r a s s  f o r  H a y .

T h e  average results o f  the tw o analyses made in early 
bloom  and after bloom m ay be taken as a representative o f 
blue grass as ordinarily cut for hay. T h e y  are as follows:

Moisture.............................................................. ................ 62.07

Dry Substance..................................................................... 37.93

100 PAKTS CONT AIN .

!
j O R IG IN A L  

SA M PLE .

DRY
SUBSTANOB.

Crude Ash............................................................. 3.25 8.56

Ether Extract (crude fat)................................... • .95 2.50

Nitrogen-free Extract (carbhydrates)................ . ..I 19.21 57.15

Crude Fiber............................................................ 29.51

Crude Protein (n x 6.25)..................................... 3.32 8.78

True Albuminoid—Albuminoid N x 6.25....... . . . I  2.85
i

7.54

T h e  fo llow ing analyses from reports o f the Connecticut 
E xperim en t Station furnish a means o f comparison from 
w hich we can learn the relative value o f the blue grass 
hay.

Our results on blue grass are repeated in last lin e o f 
table.

5
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D r y  Su b s t a n c e

J3
CO

<
X
W

bX) «

9 2

_o

fa

W  i 5 5 W  ! O

ss
oS-f
PH

■o
a

5

Timothy hay.................................................... 4.70 2.35 52.42 33.79 6.84

Red Top............................................................ 6.57 1.86 51.17 32.24 8.16

Orchard Grass................................................. 6.23 2.15 47.22 37.12 7.28

Low meadow hay............................................. 6.48 2.46 48.77 33.74 8.55

Blue Grass (two analyses)............................ 2.50 57.15 29.51 8.78

N ot h avin g  results on the green sam ples w e can only com 
pare this table w ith  the water-free substance o f the blue grass 
hay.

It is observed that blue grass hay is m uch richer in protein 
than T im o th y  or O rchard Grass and som ewhat richer than 
Red T op  and low m eadow hays. It also has another ad
vantage in containing several per cent less o f the indigesti
ble crude fiber, in  nitrogen-free extract it does not differ 
from R ed T op  but is som ewhat low er than T im oth y. In 
com paring th ese results it  m ust be remembered that these 
grasses w ere grow n on different soils and possibly under very 
different circum stances, w hich  m ay have had some effect on 
their composition.

B e s t  T i m e  f o r  C u t t in g .

It w ould seem at first thought from figures given  in the 
table that very early cut hay has a decided advantage but the 
questions o f  quantity, d igestib ility  and palatability  have 
equal prom inence w ith  the percentage o f nu tritive prin
ciples.

T h e  object is to produce the greatest possible am ount o f 
d igestible nutrients on a g iven  area o f land. T h e  young 
plant contains a large am ount o f protein and a correspond
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in g ly  small am ount o f fiber. A s it grow s older but litt le  
protein is added w hile  the fiber rapidly increases. A fter a 
tim e there seems to be alm ost no increase in the total am ount 
o f protein in the plant; especially is this true after bloom ing 
when the process o f grow th is one o f translocation o f nutri
ents from the blades and stalk  to the seed, accom panied by 
an increase o f fiber.

T h e stalks become hard, woody, and suffer a serious loss 
in d igestib ility , w hile the sm all seeds stored w ith  nutrients 
fall off and are lost or escape m astication in feeding. W e 
conclude that the best period for cuttin g  is about the tim e o f 
early bloom or shortly afterward, for at that time the total 
am ount o f nutrients has reached its m axim um  and the d iges
tib ility  has not been seriously impaired,
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