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'EFFECT OF NITROGEN, ZINC AND IRON ON THE DIGESTIBILITY AND
YIELD OF DIGESTIBLE DRY MATTER OF BN 2 GRASS.

M, GOVINDASWAMY  and

T. 5. MANICKAM,

The metn In vitro digestibility of BN 2 grass increased signilicantly owver conirol from
42.21 to 47.01 per cent with N opplication at 150 kg N [ ha, The increases were in the
order of 5, 3,88 and 11,4 percent over control, 50,100 and 150 kg N/ha respectively

applied after each cot, Application of ZnS0, ar 5.0 kg/haf cu
over contral from 44.47 to 45.74 percent, Tha highest yield of

increased the digestibility

digestible dry mattar

{3550 t/ha) was oblained with 150 kg N [ ha. Application of N at 50,100 and 150 kg/fha
increased the yield by 827, 51,6 and 55,5 per cent over control respectively, The physlcal

- optimum dose of N worked far this parameter was 139.2 ko N/hafoul. Appheation of ZnS50,
at 5.0 kgfna increased thz weld by 134 per cant -ci-uar cantral. The study ndicated the
benafical role of N end Zn in improving the feed valua ol 1he fodder obtained.

The value of any forage depends
up on the amounts of nutrients that

the animal can digest and use for
the metabolic processes. The chemical
composition of forage alone is an
inadequate standard to judge the
nutritive value of the forage, The
first consideration is its digestibility,
since the undigested nutrients do not
enter the body proper (Schneider and

Flatt, 1975). It is, of course, only

the digestible portion of the forage
can serve to maintain the vital func
tions of the body apart from main
tenance and formation of animal
products. Even though favourable
influences were recorded elsewhere
on the digestibility of forage grasses
due to N addition (Deinum ef al,,
1969; Wilklnson et a/ , 1970), studies
en this aspect is highly sporodic in
India with respect to BN 2 grass
Hence a study was planned and.
conducted with dif ferent levels, of N,

Zn and Fe to evaluate the influence
of these elements on the digestibility
and the yield of digestible dry matter
of this grass which is popularly
cultivated in Tamil Nadu.

MATERIALS AND METHODS

A field experiment was conducted
during 1980-81 at Tamil Nadu Agri-
cultural University farm in a clay
loam soil deficient in available N, P,
Zn and Fe and sufficient in K, Cuy
and Mn. A split plot design was
adopted replicating three times seven
main plot tieatments (control, 2.5
and 5.0 kg Zn 50,/ha, 0.5 per cent
Zn SO, spray, 50 and 10.0 kg Fe
S0'/ha and 2.0 per cent Fe SO. spray
after each cut) and four sub plot
treatments (0, 50, 100 and 150 kg
N/haseut). The grass slips were
planted at 50 x 50 em spacing and
cuts after 60 days of growth unifomly
and the treatments were [mposed.
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Nitrogen was applied as urea and a
single common dose of 50 kg P.0./
ha and 40 kg KsO/ha as single super
phosphate and muriate of potash
respectively were applied to all tha
plots, Spraying of ZnSO, and Fe
S0, was done after 20 days of each
cut. Eight periodical cuts were taken
with an interval of 45 days for one
vear. Representative samples were
collected after each cut, procesaed
and uvsed for chemical analysis,

The in vitro dry matter digestibilily
of the samples were estimated by
adopting the two stage rumen fermen-
tation technique outlined by Tilley
and Terry (1963). The vyield of
digestible dry matter was computed
by multiplying dry matter yield and
the per cent digestibility.

A quadratic model of the type
Y=a-+bx+cx® was fitted for the
total vield of digestible dry matter
and for arriving at the physical dose
of N for maximum yield

Y=a+bx4cx* where,

RESULTS AND DISCUSSION

fn vitra dry matter digestibility
(IVDMD),

The results (Table 1) showed that
application of N enhanced that IVDMD
of the grass over control significantly
and the inciease being in the order
of 5.3 8.8, and 11.4 per cent over
control for 50,100 and 150 kg N/ha
respectively. Influence of N on the
improvement of digestibility could
be highlighted by the findings of
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Deinum and dirven (1976)  and
Kunelius [1980]. Increase in “the
digestibility due 10 N applicaton
could be attributed to the increased
protein synthesis. This was ~also
corroborated by the positive relation-
ship between crude protein and
IVDMD [r o.963""] obetained in the
prestent investigation.

A highly signifinant and favour-
able influence on the digestibility
due to 5.0 kgZnS0. / ha was found
to exist, the value being 45.74 per
cent. Such increase could be attri-
buted to the increased synthesis of
protein in the presence of Zn as
enzyme cofactor, The influence of
Fe SO, on the [IVDMD has not attained
statistical significance over control.

The IVDMD the grass was also
increased by N application in the
individual cuts. The N level at 150
kg/ha continued to record significantly
higher values in all the cuts except
in the seventh cut in which it re-
mained on par with 100 kg N/ha.
Considerably lower digestibility has
been accounted in the control com-
pared to fertilised plots.

Significant influence for Zn and
Fe on the IVDMD was noticed in the
first and third cuts, In both cuts
ZnS0, at 5.0 kg/ha recorded signifi-
cantly higher values than the other
treatments and this indicates the
usefulness of Zn improved the fodder
quality,
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Table 1 Inilugnce of N, Zn and Fe on the in Vitro dry matter digestibility (IVDMD)
) (Mean values in per cent)
(a) Nii.r_nr;ﬂn
Cuts - Treatments 5. E. c.0.
No N, Ny N,
1 46,44 48,32 50.30 51.88 0.29 1.10
2 4206 43,48 44 67 43,55 0.23 0.77
3 45.37 47.87 48 67 50.30 0.40 1.15
4’ 43.19 46.43 47.12 48.84 0.27 0.78
5 41.42 45,07 46.84 a7.77 0,29 0.83
] 41.29 43.16 45.36 46,325 0.33 0.94
7 33,32 40.85 42 .42 42.51 0.32 0.93
B 38.96 40,04 41.74 42.71 0.23 0,65
Mean 4221 44 44 4582 47.01 o2 0.36
(b Micronutrients
Cuts C Zn Zna Zng Fey Fes Ea, 5. E c.D.
1 50,21 49.27 50.88 48.02 49,22 48,13 47.97 0.48 1.49
2 43.38 A3.42 34.19 44.07 44,24 A43.87 44.29 0.28 M.5.
a 48.44 47.23 §1,25 46.80 47 .58 47.76 4732 0,41 1.28
4 45.83 46.56 46 31 46,02 46.81 4U.62 4B.79 0.21 M. 5,
5 45.01 45,16 4620 45.00 45 76 44 93 44,92 0.28 NE.
G 42,94 44,48 4427 43.35 44 &1 a4.70 43.9 046 NS,
7 40,79 4178 4158 4181 41,03 4055 4137 040 N
8 40.22 41,10 4105  41.23 4108 40:96  40.4% 031 NS
Wazn 4457 44B3 4574 4456 4499 4487 4471 017 053
Yield of digestible dry matter )
kg N/ha respectively. A quadratic

The highest yield (35.53 t/ha)
was obtained with 150 kg N/ha but

responce was obtained for the applied
N and the physical optimum worked

it was on par with 100kg N/ha (34.
62 t/ha] and inturn both these levels
were significantly superior to 50 kg
Wyha [30.30 ¢/ha] and control [22,83
t/ha]. [Table 2] The increases were
in the order of 32.7, 51.6 and 5.55
per cent over control for 52,100 and

out for this parameter was 138.2 kg
M/ha applied after each cut, The
results, therefore, indicate the over-
all effect of M onthe crude protien
and cell-walls which reflected in the
increased yield of digestible dry
matter.
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Table 2

fa)  Nitrogen
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inflermer of N, Zn and Fe on the Yield of digestible dry matter (mean values in 1/ha) .

Cuts Trgatments s, E. “¢co

1 5.04 572 6.33 6.47 0.20 0.58

2 4,54 5.23 5.55 5,58 0.15 0.43

3 2,54 3.31 2,70 3.86 0.14 0,40

4 2.87 3.84 4.1 4,28 0.12 0,34

5 2.39 3.79 43 4,42 017 048

i1 ! 2.35 3.48 3.84 411 0.14 0.40

7 187 2.65 3.56 3,58 0.1 0.31

8 .24 2,20 302 310 0.10 028

Total 22.8 30.3 34,62 35,5 0.41 117
(B} Micramutrignts
Cuts c Zny Zn. Zn, Fey Fea Fes S-E, c.o.
1 5.43 599 602 572 557 G560 588 030 NS
2 476 507 583 504 509 560 6521 022 NS,
3 341 344 366 323 322 343 335 017 NS
4 3,47 385 401 379  3.88 3982 391 009 0329
5 327 403 4,15 345 386 384 372 0313 NS,
6 313 348 372 350 344 345 341 0.8 NS,
7 2,54 3,03 284 292 281 30F 312 047 WS,
B 23 224 247 251 240 2,43 236 013 N,S.
Total 2888 31.20 32,87 3017 30,00 31,50 30.87 Q.38 1,17

Soil application of Zn SO, at 5.0
kg/ha was found . toenhance the
yield over control as well as other
levels significantly and the increase
being 13.4 per cent over control. The
data also indicate that all the treat-
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ments except 5.0 kg Fe SO.; ha pro
duced significant increase in the
yield over contral and thus, the results
obtained established the importance
of micronutrients too, in imporving
the value of the fodder,
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The data of individual cuts
evealed the positive influence of N
nith the two higher levels remaining
on par. Since the influence of N was
positive on the yield of green matter
and IVDMD such a trend is antici-
pated, Treatments with Zn and Fe
eventhough failed to differ amang
themselves, causes significant in-
crease in the yield over control in
the fourth cut. The level at 5.0 kg
of ZnSO:«/ha was oberved to record
the highest yield-

From the results, it could be con-
cilded that the applied N exercied a
highly significant and favourable
influence on the IVDMD and vyield
of digestible dry matter. The optimum
does for obtaining the highest yield
was observed to he at 139.2 kg/ha/
cut. Application of ZnSO at 5.0 kg/
ha was found to increase both the
parmeters significantly over control,

The influence of FeS0O. was not
substantitive.
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