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Studies on Herbage Utilization by Grazing Dairy Cows under
Strip Grazing
I. Changes in the sward structure affected by the levels of
daily herbage allowance
Tae Hwan Kim and Byeong Ho Kim*

Summary

The objective of this study was to examin some animal and sward factors which determine the daily herbage
intake of high yielding dairy cows at different levels of daily herbage allowance. In this paper, the principal data
relevent to the changes of sward characteristics after five days of daily strip grazing at three experimental periods
were summarized.

The pregrazing herbage mass and extended height increased significantly from 5,047 kg OM/ha and 341 mm
in period 1 to 6,877 kg OM/ha and 446 mm in period 3, while there was not a significant difference among her-
bage allowance treatments(average 6,068 kg OM/ha and 410 mm).

The live leaf material in the residual herbage showed a greater reduction than the dead material and leaf
sheath in terms of extended height, proportion and density. The decreased rates after grazing were higher when
the level of herbage allowance decreased. Live leaves were vertically distributed to 50 cm of sward height before
grazing. All live lamina distributed to 25 cm were grazed in the high and medium, and to 20 cm in the low levle
of herbage allowance after grazing. The depth of grazing and grazed volumne of forage material were heighly af-
fected by the levels of herbage allowance. The biomass after grazing in the high, medium and low daily herbage
allowance decreased 35, 36 and 52%, respectively, compared to before grazing level.

The highly significant correlations between herbage allowance and extended tiller height(r=0.79), proportion of
live lamina(r=0.94) and density of live lamina(r=0.91) after grazing, respectively, were observed.
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Table 1. Biomass, area per cow and daily herbage allowance offered in three experimental plots under
strip grazing system. Herbage mass was estimated with the addition of pregrazing motoscythe
cuts leaving a stubble of about 4.5 cm and a single quadrat cut to ground level

Experimental plots

Period
R* Ro R Mean
Biomass 1 5,191 5,022 4,928 5,047¢
2 6,181 6,204 6,459 6,2818
(kg OM/ha) 3 6,640 7,285 6,707 6,8774
Mean 6,004 6,170° 6,031°
Area 1 96 63 47 68.74
2 65 48 27 46.7°
(m*cow/day) 3 65 38 25 42.6°
Mean 7532 49.7® - 33.0°
Herbage 1 498 31.6 23.2 34.8%
allowance 2 399 29.7 17.2 28.9%
(kg OM/cow/day) 3 434 28.0 16.9 29.4*
Mean 44.4* 29.8° 19.1¢
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Table 2. Characteristics of cows introduced into the experimental plots controlled by three levels of
herbage allowance under strip grazing system. The values are means of two weeks before

experiment

Piot N°  of cow N° of lactation (:Zb d]:SM‘) Live weight (kg)
R™(Low) 1 82096 5 347 688
Rotational 2 85102 2 33.6 609
(19 kg OM/cow/day) 3 84009 3 28.6 598
4 86056 1 20.3 506
5 86225 1 247 561
Mean 284 561
Ro (Medium) 1 84118 2 332 564
Rotational 2 82058 4 30.1 655
(30 kg OM/cow/day) 3 84096 2 31.0 586
4 86058 1 223 552
5 85106 1 24.8 620
Mean 283 595
R" (High) 1 84089 2 275 693
Rotational 2 84116 2 317 567
(40 kg OM/cow/day) 3 81147 6 35.8 534
4 85132 1 23.1 558
5 86057 1 232 580
Mean 28.3 586
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Table 3. Evolutions of extended tiller height, proportion and density of herbage materials before and after
grazing by dairy cows at high, medium and low daily herbage allowances. The value is given the

means = S.E. for three periods obtained from 80 measures each period.

Extended Proportion of Density of
Herbage hieght Live Dead™ Live Dead
allowance
tiller sheath lamina leaf+sheath lamina leaf+sheath
High(44 kg OM/cow/day) eeveenne (M) ceereeeeeees N () BESEIC LI T TN (kg OM/ha/cm) -+
R* Before 411+£24 139+8 45+4 247+14 533+34 682+35
After 163+ 8 122+9 202 343%1.1 165+ 12 72529
% difference —60t 4 —12x4 —55+6 +42+ 4 -69+ 5 +6+ 2
Medium(30 kg OM/cow/day)
Ro Before 424+ 30 15011 45+7 263+18 552+t41 667 x 40
After 146t 11 111+12 11+1 353+1.3 87+ 14 676t 16
% difference —~65+ 3 —26x 3 —76+8 +38%+ 2 —84+10 +1x04
Low(19 kg OM/cow/day)
R™ Before 395+22 136+ 10 45+2 240%1.6 536+30 67227
After 93+ 14 79+ 9 3+1] 27714 21+ 7 555+19
% difference —76x 5§ —42£ 5 —93+8 +21+ 3 —96+11 —17+ 3

(1) The values correspond to dead leaves and sheath materials distributed above 5 cm to ground level.
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Fig. 1. Vertical distribution of herbage mass before and after grazing by daily cows at high (R"), medium
(RO) and tow (R™) daily herbage allowance showing relative positions of extended tiller heights.

Each value correspond to the means of three periods.
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Table 4. Herbage mass after grazing by different herbage allowance under stirp grazing trial. Herbage
mass was estimated with the addition of postgrazing motoscythe cuts and a single quadrat cut

to ground level.

Herbage allowance

Period High Medium Low
R Ro R™ Mean
Biomass 1 3,851 3,712 2,664 3,409
2 4232 3,725 3,249 3,735%
(kg OM/ha) 3 4,736 4,531 2,732 3,999
Mean 4273 3,989° 2,882
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Table 5. Analysis of linear correlation with coefficient of correlation (n=12) between the characteristic
parameters concerning herbage availability before grazing and the parameters related to the
sward structure or herbage consumption after grazing. The superscripts *, ** and NS refer to the
significance at 5%, 1% and not significant, respectively.

HMO ALLO HMR HI SH LLL LS LLD SDLD
HMO - r=.19" r=.67* =36 =63 r=.06" r=.61* r=.38" r=.67*
ALLO = r=.62* r=84** r=.14"™ r=.79** r=.57" r=.91** r= 22"
HMR - =59 =14 =82"" r=091"" =88 =.54"
HI - r=.33% r=71** r=139™ r=_81** =23
SH - r=.05" r=.34" = 35" =36
LLL - r=.77** =.72** r=.57"
LS - =.39™ = 87**
LLD - r= 01"
SDLD -
HMO : Herbage mass before grazing (kg OM/a)

ALLO : Herbage allowance (kg OM/cow/day)

HMR : Herbage mass after grazing (kg OM/a)

HI : Herbage intake measured by Cr,04

SH  : Sward height after grazing (cm)

LLL : Length of live lamina after grazing (cm)

LS  : Length of sheath after grazing (cm)

LLD : Density of live lamina after grazing (kg OM/Ma/cm)

SDLD : Density of dead leaves + sheath after grazing (kg OMa/cm)
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Fig. 2. Correlations between herbage allowance and extended tiller height (A), proportion of live lamina
(B) and density of live lamina (C) after grazing in three experimental plots induced different daily
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