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THE NUTRITIVE VALUES OF SOME FORAGE CROPS 
OF PUERTO RICO 

I. Grasses. 
Corrections: 

On page 106, the third line of the heading of Table 2 should read: "and 
Body Nitrogen in Urine per 1000 Grams of Body Weight, Based". 

On page 107, under the column headed by "Body Nitrogen in Urine Per 
Kilogram of Body Weight" should read 0.535 instead of 0.801 and 0.372 instead 
of 0.335. Under the column headed by "Average Body Nitrogen in Urine Per 
Kilogram of Body Weight" should read 0.561 instead of 0.526. 

TABLE A 

SCHEDULE'FOLLOWED STARTING SEPTEMBER 22, 1037 TO MARCH 29, 1938 

Trial 
No. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 
2 

12 

13 

14 

Ration 

Soy Bean (in flower) N-P-3C 

Soy Bean (in flower) N-P-K 

Soy Bean (in full-pod?) N -
P-K 

Sov Bean (in full-pods) N -
P-K 
Otootan variety 

Velvet Bean (in flower) N-
P-K 

Velvet Bean (in flower) N-
P-K 

Velvet Bean (in full-pods) 
N-P-K 

Pigeon Pea (before blooming) 
N-P-K 

Pigeon Pca(before blooming) 
N-P-K 

Yaragua, N and P 
Merker Grass (N only) . . . 

Merker Grass (N on ly ) . . . . 

Merker Grass (N only) 1J¿+ 
Pigeon Pea (before 

Preliminary 
Period 

Starts 

Oct. 12.. 

Oct. 22. . 

Nov. 1.. 

Nov. 11. 

Nov. 21. 

Dec. 1.. 

Jan. 2.. . 

Jan. 22.. 

Feb. 1.. 

Sept. 22. 
Oct. 2 . . . 
Feb. 11. 

Feb. 21. 

Mar. 9.. 

Ends 

Oct. 22.. 

Nov. 1.. 

Nov. 11. 

Nov. 21. 

Dec. 1... 

Dec. 11. 

Jan. 12.. 

Feb. 1.. 

Feb. 11. 
Oct. 2 . . . 
Oct. 12, . 
Feb. 21. 

Mar. 3. . 

Mar. 18. 

Experimental 
Period 

Starts 

Oct. 22.. 

Nov. 1.. 

Nov. 11. 

Nov. 21. 

Dec. 1... 

Dec. 11. 

Jan. 12.. 

Feb. 1 .. 

Feb. 11. 

Oct. 2. . . 
Oct. 12.. 
Feb. 2!. 

Mar. 4.. 

Mar. 19. 

Ends 

Nov. 1.. 

Nov. 11. 

Nov. 21. 

Dec. 1.. 

Dec. 11.. 

Dec. 21. 

Jan. 22.. 

Feb. 11. 

Feb. 21. 
Oct. 12.. 
Oct. 22.. 
Mar. 3.. 

Mar. 14. 

Mar. 29. 

Number 

16-17-1S-20-21 

40-41-42-43-44 

16-17-18-20-21 

40-4M2-43-44 

16-18-20-21 

40-41-42-44 

16-17-18-19-20-21 

16-17-18-19-20-21* 
1- 2- 3- 4-40-44 -

16-17-18-19-20-21 
16-17-18-20-21** 
40-41-42-43-44 
1-3-4-40-41 
16-17-18-19-20-21 

1-3-4-5-6-41 

*A11 animals in preliminary period. 
**This trial is not included in the calculations. 
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4 6 6 T H E JOURNAL OF AGRICULTURE OF T H E UNIVERSITY OF P . R, 

TABLE II 
PER CENT NITROGEN IN FEED FED, REFUSE LEFT, FECES AND URINE 

(FEED, REFUSE AND FECES ANALYSES, PER CENT ON DRY BASIS) 
(URINE ANALYSES, PER CENT BY VOLUME) 

Trial 
No. Ration 

13. 

Soybean (inflower) Otootan. 
variety 

Soy bean (in flower) Otootan. 
variety 

Soy bean (in full pods). 
Otootan variety 

Soy bean (in full pods). 
Otootan variety 

Velvet bean (in flower). 

Velvet bean (in flower). 

Velvet bean (full pods) NPK 

Pigeon peas (before blooming). 
N - P - K 

Pigeon peas (before blooming) 
N-P-K 

Yaragua—N and P. 

Merker grass (N only). 

Merker grass (N only). 

Nitrogen 
in 

feed fed 

2.66 

2.60 

2.48 

2.53 

3.42 

.05 

Merker grass (N only) 1J¿.. 
Pigeon peas (before 
blooming) 1 

1.56 

1.97 

Ni t rogen 
in refuse 

left 
Í 

1.64 

1.62 

1.55 

1.61 

1.67 

1.67 

2.05 

3.57 

3.05 

0.44 

1.33 

1.05 

1.16 

An ima l 
N o . 

16 
17 
18 
20 
21 

40 
41 
42 
43 
44 

16 
17 
18 
20 
21 

40 
41 
42 
43 
44 

16 
18 
20 
21 

40 
41 
42 
44 

16 
17 
18 
19 
20 
21 

1 
3 
4 

40 
41 

16 
17 
18 
19 
20 
21 

40 
41 
42 
43 
44 

1 
3 
4 

40 
41 

16 
17 
18 
19 
20 
21 

1 
3 
4 
5 
6 

41 1 

Ni t rogen 
in feces 

¡t 

1.71 
1.84 
1.93 
1.90 
2.00 

1.70 
1.67 
1.86 
1.70 
1.71 

1.83 
1.97 
2.13 
1.98 
2.40 

1.91 
2.11 
2.16 
1.84 
1.98 

2.23 
2.45 
2.40 
2.64 

2.69 
2.99 
2.61 
2.63 

3.36 
3.58 
3.36 
3.06 
3.57 
3.69 

2.87 
2.69 
2.83 
2.55 
2.56 

2.61 
2.74 
2.83 
2.72 
2.44 
2.81 

1.22 
1.34 
1.37 
1.21 
1.31 

1.92 
2.16 
1.85 
1.80 
1.67 

1.38 
1.47 
1.49 
1.40 
1.38 
1.41 

2.50 
2.40 
2.51 
2.42 
2.57 
2.23 1 

Ni t rogen 
in ur ine 

Í 

0.37 
0.61 
0.60 
0.65 
0.54 

0.56 
0.54 
0.57 
0.53 
0.53 

0.42 
0.82 
0.83 
1.07 
0.92 

0.79 
0.95 
1.05 
1.00 
1.29 

0.45 
0.52 
0.65 
0.52 

0.74 
0.68 
0.65 
0.78 

0.41 
0.45 
0.45 
0.41 
0.41 
0.53 

1.42 
2.12 
1.58 
1.35 
1.17 

1.07 
1.67 
1.86 
1.24 
1.92 
1.35 

0.19 
0.12 
0.24 
0.20 
0. 19 

0.55 
0.66 
0.45 
0.49 
0.46 

0.34 
0.39 
0.40 
0.42 
0.35 
0.45 

0.56 
0.71 
0.48 
0.71 
0.58 
0.45 
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TABLE III 

MAINTENANCE REQUIREMENT OF LAMBS AVERAGING 16.96 KILOGRAMS IN 
WEIGHT, BODY NITROGEN IN FECES PER GRAM OF DRY MATTER INGES-
TED, AND BODY NITROGEN IN URINE PER KILOGRAM OF BODY WEIGHT, 

BASED ON TEN-DAY TRIALS DURING WHICH NEARLY NITROGEN-FREE 
RATIONS WERE FED 

Remarks 

1936 to 1937 

Lamb 
No. 

1A 
2A 
3A 
IB 
2B 
3B 

Body 
Nitrogen in 

Feces 
Per Gram of 
Dry Matter 

Ingested 

0.0041 
0.0051 
0.0036 
0.0038 
0.0046 
0. 0046 

Average Body 
Nitrogen in 

Feces 
Per Gram of 
Dry Matter 

Ingested 

0.0043 

Body 
Nitrogen in 

Urine 
Per Kilogram 

of Body 
Weight 

0.535 
0.372 
0.441 
0.830 
0.626 
0.565 

Average Body 
Nitrogen in 

Urine 
Per Kilogram 

of Body 
Weight 

0.561 
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TABLE V 

ANALYSES OF GRASSES AND LEGUMES 
FED 

£ 
& j 3 

s 
3 . . . . 

4 . . . . 

5 . . . . 

6 . . . . 

7 . . . . 

8 . . . . 

9 . . . . 

1 0 . . . . 

1 1 . . . . 

1 . . . . 
2 . . . . 

1 2 . . . . 
1 3 . . . . 
1 4 . . . . 

I t e m 

Soy bean (in flower) 
Otoo tan var . N - P - K . . . 

Soy bean (in flower) 
Otoo tan var . N - P - K . . . 

Soy bean (full pods) 
Otootan var . N - P - K . . . 

Soy bean (full pods) 
Otoo tan var. N - P - K . . . 

Velve t bean (in flower) 
N - P - K 

Velve t bean (in flower) 
N - P - K 

Velvet bean (full pods) 
N - P - K 

Pigeon peas (before 
blooming) N - P - K 

Pigeon peas (before 
blooming) N - P - K 

Yaragua (N and P ) 
Yaragua (N and P ) 
M e r k e r grass (N o n l y ) . . . 
M e r k e r grass (N o n l y ) . . . 
M e r k e r grass (N only) 

V/Í p lus pigeon peas 
(before blooming) 1 

0 

O 

a 
a 
o 
p 

83.60 

83.95 

76.68 

74.97 

80.86 

80.77 

79.07 

75.64 

74.21 
75.18 
74.44 
79.51 
79.51 

74.71 

W E T 

.5wt 

o g 
P<<¿ 

IS t* — 

o 

2.48 

2.67 

3.79 

4.04 

2.97 

3.04 

3.42 

5.21 

4.92 
1.15 
1.28 
2.31 
2.00 

3.11 

BASIS 

QJ 

3 s** 3 Js 
¡ft U 

^ ( -
* j v 
H 

0.60 

0.46 

1.32 

1.56 

0.82 

0.79 

0.48 

1.46 

1.43 
0.66 
0.77 
0.72 
0.71 

0.99 

i = ^ 

GJ 
Í ! 
W 
a 
"9 
0 O 

5.36 

4.98 

7.23 

7.42 

6.58 

6.64 

5.85 

7.49 

7.88 
9.63 

10.10 
6.52 
6.64 

8.45 

rt "O 

o 
¿5 
3 0 

6. 05 

6.05 

8.52 

9.03 

7.71 

7.60 

9.81 

8.79 

10.07 
11.56 
11.42 
8.56 
8.80 

10.76 

t 

V*. 

*w 
< 

1.91 

1.89 

2.46 

2.98 

1.06 

1.16 

1.37 

1.41 

1.49 
1.82 
1.99 
2.38 
2.34 

1.99 

a 3 
"o 

•« O 

0.233 

0.236 

0.287 

0.305 

0.232 

0.233 

0.213 

0.217 

0.245 
0.0779 
0. 0832 
0.079 
0.060 

0.177 

t * 

w 
3 
u o 
p. 
o 
ñ 
" 

0.0424 

0.0403 

0. 0606 

0.0315 

0.0256 

0.0367 

0.0379 

0.0590 

0.0526 
0.0437 
0.0518 
0.0320 
0.0322 

0.0448 
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TABLE VI 

ANALYSES OF GRASSES AND LEGUMES 
FED 

DRY BASIS 

1 [3 
"C 
9 

3 . . . . 

4 . . . . 

6 . . . . 

6 . . . . 

7 . . . . 

8 . . . . 

9 . . . . 

1 0 . . . . 

1 1 . . . . 

1.... 
2 . . . . 

1 2 . . . . 
1 3 . . . . 
1 4 . . . . 

I t e m 

Soy bean (in flower) 
Otootan var. N - P - K . . . 

Soy bean (in flower) 
O too t an var . N - P - K . . . 

Soy bean (full pods) 
O too t an var . N - P - K . . . 

Soy bean (full pods) 
Otoo tan var . N - P - K . . . 

Velve t b e a n (in flower) 
N - P - K 

Velvet bean (in flower) 
N - P - K 

Velvet bean (full pods) 
N - P - K 

Pigeon peas (before 
b looming) N - P - K 

Pigeon peas (before 
b looming) N - P - K . . . . 

Ya ragua (N a n d P ) 

Merke r grass ( N o n l y ) . . . 
Merke r grass ( N o n l y ) . . . 
M e r k e r grass ( N only) 

\M p lus pigeon peas 
(before blooming) 1 

** 
CO 

•9 
CO 

<& O 

n 

16.40 

16.05 

23.32 

25.03 

19.14 

19.23 

20.93 

24.36 

25.79 
24.82 
25.56 
20.49 
20.49 

25.29 

flun. 

S¡3 
fteo 
03 X 

Sfe 
o 

15.13 

16.63 

16.25 

16.12 

15.51 

15.80 

16.36 

21.38 

19.06 
4.63 
5.00 

11.25 
9.75 

12.30 

jD 
3 
ST 
r H CH I* 
03+J 

3 

3.63 

2.84 

5.65 

6.22 

4.27 

4.10 

2.31 

6.00 

5.53 
2.64 
3.03 
3.52 
3.47 

3.91 

w 

CD 

¡a CD 
T3 
E 
O 

32.70 

31.05 

31.00 

29.65 

34.38 

34.56 

27.95 

30.75 

30.55 
38.80 
39.50 
31.80 
32.40 

33.45 

t% 
CO 
CD 

tí t i 

>» ¿1 

C3 
O 

36.88 

37.70 

36.57 

36.11 

40.29 

39.53 

46.84 

36.11 

39.07 
46.61 
44.74 
41.82 
42.98 

42.49 

*̂  ¡a 
CO 

3| 

11.66 

11.78 

10.53 

11.90 

5.55 

6.01 

6.54 

5.76 

5.79 
7.32 
7.77 

11.61 
11.43 

7.85 

t * 

a 2 "S 
"ca 
O 

1.42 

1.47 

1.23 

1.22 

1.21 

1.21 

1.02 

0.89 

0.95 
0.314 
0.326 
0.378 
0.294 

0.70 

t v ; 
CO 

3 
o 

id 
P . 
CO 

o x: 
P J 

0.259 

0.251 

0.260 

0.245 

0.134 

0.191 

0.181 

0.242 

0.204 
0.176 
0.203 
0.156 
0.157 

0.177 
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NUTRITIVE VALUES OF SOME FORAGE CROPS 479 
TABLE XI 

DIGESTIBLE NUTRIENTS PRODUCED PER CUERDA* OF GREEN LEGUMES* 

Trial 
No. 

3 
4 

5 . . . 

6 

7 . . . 
8 

9 . . . . 

10 
11.. 

Ration 

Soy bean (in flawer) Otootan 

Soy bean (in flower) Otootan 
AVERAGE 

Soy bean (full pods) Otootan 

Soy bean (full pods) Otootan 
var 

AVERAGE 

Velvet bean (in flower) 
Velvet bean (in flower) 

Velvet bean (full pods) 

Pigeon pea (before flowering). 
Pigeon pea (before flowering). 

AVERAGE 

Dry 
matter 

lbs. 

1,968 
1,926 
1,947 

3,731 
4,005 
3,868 
4,976 
5,000 
4,988 

5,860 

2,436 
2,579 
2,508 

Crude 
protein 

(N x 6.25) 
lbs. 

217 

243 
230 

485 

497 
491 
579 
537 
558 

681 

313 
315 
314 

Crude 
fiber 
lbs. 

380 
341 
361 

682 

629 
656 
975 
985 
980 

966 

270 
307 
289 

Nitrogen-
free 

extract 
lbs. 

530 
537 
534 

996 

969 
983 

1,502 
1, 584 
1,543 

2,333 

572 
725 
648 

Ether-
soluble 
extract 

lbs. 

43 
28 
36 

166 

207 
187 
142 
138 
140 

95 

86 
90 
88 

Total 
digestible 

matter 
lbs. 

1,224 

1,184 
1,204 

2 537 

2,561 
2,549 

3,376 
3,417 
3,397 

4,194 

1,349 
1,550 
1,450 

*One cuerda equals 0.954 acre. 
"Al l fertilized with N-P-K. 

TABLE XII 

N E T PROTEIN VALUES OF COMMON LEGUMES FED SINGLY AND 
COMBINATION TO LAMBS WET BASIS 

IN 

Trial 
No. 

3 
4.-

6 
6 

7 
8 

9 

10 

Ration 

Soy bean (in flower) Otootan var 
Soy bean (in flower) Otootan var 

Soy bean (in full pods) Otootan var.. . 
Soy bean (in full pods) Otootan var.. . 

Velvet bean (in flower) N-P-K 
Velvet bean (in flower) N-P-K 

Velvet bean (in full pods) N-P-K 
Pigeon pea (before blooming) N-P-K.. 
Pigeon pea (before blooming) N-P-K. . 

Merker grass (N only 1= plus 
pigeon pea (before blooming) 1 

T3 <U 

"•a 

J la 

2.48 
2.67 
2.58 
3.79 
4.04 
3.92 

2.97 
3.04 
3.01 

3.42 

5.21 
4.92 
5.07 

3.11 

"3 | 

ila 
2 & W 

sg-s 
o 03^3 

Ü 73 
76 
75 

80 
77 
79 

75 
68 
72 

71 

60 
64 
62 

52 

Si 
a 

s.a 
.a>p,§ a 

1.81 
2.03 
1.92 
3.03 
3.11 
3.07 

2.23 
2.07 
2.15 

2.43 

3.12 
3.15 
3.14 

1.62 

1 • 1 

t. 'ej in 
> > to 

< 
32 
43 
38 
62 
63 
63 

54 
52 
53 

63 

40 
49 
45 

63 

.9 o. 
o a 

a c 
+3 O Oí 
O ü U 
É5 

0.579 
0.873 
0.726 
1.88 
1.96 
1 92 

1.20 
1.08 
1.14 

1.53 

1.25 
1.54 

1.02 
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TABLE XIII 

YIELD OF CALCIUM AND PHOSPHORUS PER CUERDA AND PER TON OF 
GREEN LEGUMES 

Tr ia l 
N o . 

3 . . . . 
4.... 

5 . . . . 
6 . . . . 

7. 
8 

9 

1 0 . . . . 
1 1 . . . . 

Ra t ion 

Soy bean (in flower) Otootan v a r . 
Soy bean (in flower) Otootan v a r . 

Soy bean (full pods) Otootan var . . 
Soy bean (full pods) Otootan var . . 

Pigeon pea (before b l o o m i n g ) . . . . 
Pigeon pea (before b l o o m i n g ) . . . . 

Green 
forages 

per 
cuerda 
tons* 

6 
6 

8 
8 

13 
13 

14 

5 
5 

D r y 
legume 

per 
cuerda 

lbs. 

1,968 
1,926 
1,947 

3,731 
4,005 
3,868 

4,976 
5,000 
4,988 

5,860 

2,436 
2,579 
2,508 

Yield per Cuerda 
of 

Calc ium 

lbs. 

27.95 
28.31 
28.13 

45.89 
48.86 
47.38 

60.21 
60.50 
60.36 

59.77 

21.68 
24.50 
23.09 

Phospho -
rus 
lbs. 

5.10 
4.83 
4.96 

9.70 
9.81 
9.75 

6.67 
9.55 
8.04 

10.61 

5.90 
5.26 
5.58 

Yield per T o n of 

Calc ium 

lbs. 

4.66 
4.72 
4.69 

5.74 
6.11 
5.92 

4.63 
4.65 
4.64 

4.27 

4.34 
4.90 
4.62 

Phospho-
rus 
lbs. 

0.85 
0.81 
0.83 

1.21 
1.23 
1.22 

0.51 
0.73 
0.62 

0.76 

1.18 
1.05 
1.11 

•Yields obta ined a t t he Exper imen t Sta t ion. 

T A B L E X I V 

V A L U E O F T H E L E G U M E S I N F A T T E N I N G 

Rat ion 

Average 
d r y 

m a t t e r 
ingested 
per head 

Gms . 

N u m b e r 
of 

an imals 

N u m b e r 
of days 
in ex-

per iment 

Average 
weight 

of l a m b 
K g m s . 

Increase 
in 

weight 
K g m s . 

Increase 
in 

weight 
Per cent 

Soy bean (in flower) Otootan var . 
Soy bean (full pods) Otootan var . . 
Velve t bean (in flower) 
Velvet bean (full pods) 
Pigeon pea (before blooming) 
Merke r grass ( N only) 
Merker grass (N only) \yt plus 

pigeon pea (before blooming) 1 

5,968 
6,960 
6,464 
6,874 
5,502 
6,701 

6,911 

18.38 
17.44 
17.74 
15.76 
15.70 
17.62 

16.12 

(á) 0.962 
0.808 
0.883 
0.717 
1.92 
0.246 

0.473 

(6) 5.23 
4.63 
5.02 
4.56 

12.22 
1.39 

2.94 

(á)—Average decrease in weight . 
(6)—Per cent decrease in weight . 
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