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Etsuo Mrvaacr Studies on Productivity and Feeding Value of Napiergrass
(Pennisetum purpurewm Schumach)

5. The effect of cutting height on the nutritive value of napiergrass.

Summary

The field experiment was conducted to investigate the relationships between
the cutting height of Pennisetum purpureum Schumach (napier grass) and change of
the nutritive value and digestible dry matter yield (DDMY) in Okinawa 1983. The
nutritive value was measured by the chemical composition, neutral detergent
fiber (NDF), constituents of NDF and in vitro dry matter disappearance (IVDMD) .
The cutting heights were 10,25 and 40 cm from the ground.

The results obtained were summarized as follows:

1. The contents of crude protein, crude fat, nitrcgen free extract, crude fiber
and crude ash were not significantly affected by the cutting height.

2. The contents of NDF and constituents of NDF were not also significantly
affected by the cutting height.

3. At the cutting height of 10,25 and 40 cm, the average values of IVDMD were
59.0, 60.0 and 60.0% , respectively.

4 . At the cutting height of 10,25 and 40 cm, the amount of DDMY was 2.40,
2.41 and 2.41 tons ~10a, year, respectively.
From the results, it seemed that the nutritive value of napier grass was not

significantly affected by the cutting height.
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Table 1. Effects of cutting height on yield and agronomic characteristics of napier grass

Cutting Cutting  Yeild(t) Number Dry weight Grass Number of Leaf area Leaf Leafarea

height date of tillers of a tiller length leaves per per leaf weight index
Fresh Dry per m (g) (cm) tiller (cm?) ratio
Apr. 11 4.6 0.48 342 1.40 123 5.6 176 0.62 6.58
Jun. 8.3 1.4 92 11.30 221 7.4 295 0.39 8.72
Aug. 1 7.3 1.01 89 11.35 203 7.8 284 0.41 8.56
10cm Sept. 24 8.7 1.14 120 9.50 230 7.7 275 0.44 9.98
Nov. 24 3.9 0.56 234 2.39 110 5.5 135 0.61 6.41
Jan. 16 1.0 0.12 305 0.39 54 4.0 79 0.77 2.74
Total 33.8 4.35
Mean 197 6.06 157 6.3 207.3 0.54 7.165
Apr. 11 4.8 0.50 320 1.56 127 5.3 184 0.65 6.96
Jun. 7 8.0 1.03 90 11.44 221 7.3 298 0.41 9.56
Aug. 1 7.0 1.01 86 11.74 206 7.5 290 0.43 9.04
25cm Sept. 24 8.3 1.14 114 10.00 221 7.5 275 0.46 10.41
Nov. 24 3.5 0.52 217 2.40 90 5.1 137 0.63 6.81
Jan. 16 0.9 0.12 268 0.45 61 3.8 90 0.80 2.85
Total 32.5 4.32
Mean 182.5 6.265 154 6.1 212.3 0.56 7.605
Apr. 11 4.9 0.53 316 1.68 132 5.1 190 0.68 7.33
Jun. 7.7 1.01 79 12.78 213 7.2 295 0.42 9.71
Aug. 1 6.8 0.99 88 11.25 202 7.5 293 0.44 9.46
40cm Sept. 24 8.0 1.12 108 10.37 217 7.4 280 0.47 10.94
Nov. 24 3.3 0.50 206 2.43 90 4.9 138 0.65 7.05
Jan. 16 0.8 0.13 242 0.54 61 3.9 93 0.80 2.91
Total 31.5 4.28

Mean 173 6.51 152 6.0 214.8 0.58 7.90

Yield per 10a
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Table 2. Effects of cutting height on chemical composition of napier grass (DM%)

g:itgt;lr;g ((j:;t(;tmg Crude protein  Crude fat NFE Crude fiber  Crude ash
Apr. 11 12.90 3.26 42.09 27.75 14.00
Jun. 7 6.49 2.38 42.00 37.95 11.54
Aug. 1 7.45 2.72 46.03 33.18 10.56

10cm Sept. 24 8.12 2.72 43.54 34.74 10.88
Nov. 24 14.59 3.44 38.74 29.83 13.40
Jan. 16 18.87 4.04 38.13 25.08 13.83
Mean 11.40 3.09 41.72 31.42 12.37
Apr. 11 14.34 3.49 41.77 26.99 13.41
Jun. 7 6.70 2.45 42.89 36.95 11.01
Aug. 1 7.75 2.79 45.84 33.04 10.58

25¢cm Sept. 24 8.23 2.82 43.60 34.49 10.86
Nov. 24 15.21 3.73 39.52 28.93 12.61
Jau. 16 19.04 4.13 38.95 24.84 13.04
Mean 11.88 3.24 42.09 30.87 11.92
Apr. 11 14.58 3.55 42.22 26.36 13.29
Jun. 7 6.75 2.57 42.65 36.83 11.20
Aug. 1 8.20 3.07 45.31 32.73 10.69

40cm Sept. 24 8.40 2.76 43.21 34.71 10.92
Nov. 24 15.40 3.81 39.49 28.89 12.47
Jan. 16 19.25 4.09 39.06 24.75 12.85
Mean 12.10 3.31 41.98 30.71 11.90

N F E ! nitrogen free extract

HMEOHEESEOEMFEHHEIZI0X11.40%, 25X11.80%, 40X12.10% TEA] H XK AR 2@ Ml % R
Lich, RBRXKMcABZRRD b hich -l RARBOFE R Vicente—Chandler 5" D& & 35
BEREDMEE % /R LTz, WY & O EMEHEIZ101X3.09%, 25[X3.24%, 40X3.31% TEM 0 X pi%
REHVEERLED, RBREKECEEXERAD LN 1o NFERBBRERY) & ROEMEHE
12101X41.72% ,25[X42.09% ,40[X41.98% CTRB X M B DEIZRD b i s - o, BBHESED
FEREBEI210X31.42% ,25[X30.87% ,40X30.71% TIEX] b X M2 0@ lx 5= Lo b, REBEXE©
FEEIRD LN > T, HIKG &R FRFHEIZ100X12.37%,25X11.92% ,401X11.90% TEA]
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Table 3. Effects of cutting height on NDF and constituents of NDF of napier grass (DM%)

Cutting Cutting NDF NDF ADF

height date Hemi cellulose ADF  Cellulose  Lignin Sillica
Apr. 11 61.24 23.37 37.87 32.39 2.70 2.78
Jun. 7 67.98 23.49 44.49 37.46 4.47 2.56
Aug. 1 68.27 23.29 44.98 38.05 5.18 1.75

10cm Sept. 24 70.29 23.16 47.13 39.19 5.68 2.26
Nov. 24 63.65 25.81 37.84 31.08 3.95 2.81
Jan. 16 54.69 22.01 32.68 27.15 2.80 2.73
Mean 64.35 23.52 40.83 34.22 4.13 2.48
Apr. 11 60.82 23.56 37.26 31.83 2.37 3.06
Jun. 7 67.35 23.68 43.67 36.86 4.38 2.43
Aug. 1 67.84 24.16 43.68 37.26 4.48 1.94

25cm Sept. 24 69.39 23.78 45.61 37.97 5.32 2.32
Nov. 24 62.23 25.81 36.42 29.93 3.46 3.02
Jan. 16 54.25 22.76 31.49 26.70 2.26 2.53
Mean 63.65 23.96 39.69 33.43 3.71 2.55
Apr. 11 59.72 22.92 36.80 31.88 1.87 3.05
Jun. 7 67.05 23.41 43.64 37.11 4.07 2.46
Aug. 1 67.45 24.18 43.27 37.01 4.20 2.06

40cm Sept. 24 68.33 23.76 44 .57 36.98 5.14 2.45
Nov. 24 61.94 25.88 36.06 29.59 3.26 3.21
Jan. 16 54.19 23.25 30.94 26.08 2.06 2.80
Mean 63.11 23.90 39.21 33.11 3.43 2.67

N DF : neutral detergent fiber ADF : acid detergent fiber

Hemicellulose = NDF-ADF Cellulose = ADF- (Lignin + Sillica)

NDF& 8D F ] FHEIL10X64.35% ,250X63.65% ,40[X63.11 %6 TIEA O KRR @ W ER R L 72 H3,
RBRXUIEEEZIRD DR Al ot NI kA0 — R EBOERFEHMHIZ10X23.52% ,25X23.96% ,
40X23.90% TRBX M BEDOEMITIAD bk h i, BT 2 — 2 = v h##E(Acid detergent fi
ber. ADF), £/ n—2EBL0Y 7= v ERBOFHFHEZ h £ h10X40.83% ,34.22%,4.13% ,25[X3
9.69% ,33.43% ,3.71% ,40[X.39.21%,33.11%,3.43% , THEKT & HEAN D XK AR @ MEZ IR L 1258,
ABXECABZRBO O M oo ¥ U I EBOEMFIHHEITI0X2.48% ,25[X2.55% ,40X2.67%
TRMYEARPRLEWEZR LY, RBREECHEZRIRDbhih >, AFRBRI BV TNDF,A
DF,t/hva—2E LY 7= VvERIMEMHYEARPLEWEEZ/RL, v ) I ERIFCPORE N EL R
Lichd, COZER—METERAR, ERLERCKBT 28RS EROEYLEHLLOBELL D
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Table 4. Correlation coefficients between dry matter yield, agronomic characteristics and chemical
compositions, NDF and constituents of NDF of napier grass

Dry matter Number of Dry weight Grass Number of Leafarea  Leaf weight Leafarea

yield tillers per tiller length  leaves per per leaf ratio index
- per m* tiller o e
Crude protein 0.973*** 0.841***  0.954*** -0.981*** 0.984*** 0.986*** 0.991*** 0.923***
Crude fat 0.946*** 0.800***  -0.922*** -0.966™** -0.957*** 0.952*** 0.970*** -0.878%**

N F E 0.815%** £0.658"** 0.807*** 0,847***  0.867***  0.886***  -0.809***  0.781***
Crude fiber 0.935%** 0.890***  0.948***  0.926***  0.918***  0.909***  -0.956***  0.866***
Crude ash 0.879*** 0.963***  0.939*** 0.858***  -0.876***  -0.863*** 0.856***  -0.785***

N D F 0.979*** -0.824*** 0.891***  0.940*** 0.971*** 0.916*** -0.967*** 0.956***
Hemi cellulose 0.129 0.141 -0.051 0.357 0.041 -0.050 -0.145 0.208
A D F 0.990*** -0.817*** 0.920***  0.978*** 0.899*** 0.956*** 0.971*** 0.941***
Cellulose 0.982*** 0.801*** 0.926***  0.988*** 0.991*** 0.976*** 0.970*** 0.934***
Lignin 0.888*** 0.852*** 0.840***  0.827*** 0.883*** 0.771*** 0.862*** 0.791***
Cillica 0.613** 0.729***  -0.802*** -0.582* 0.728*** 0.647** 0.646** -0.437

—ORTOMEAHE, HEH S OHKS ERBIEHINE, —XE, S, XY ER(CEHE
. —EY D ERRCFHEDRE) & LOEERBE(LAD £0. 1% KETHELAOHBE., ZH kK &
OEERNLL0. 1B KETHBERIEOHR, NFEB JUHBHERBICHNE, —X&E, B4, FHEK.
FHEEBE S L OLAIL0. 1% KETHEREDOHB, 2R B LOEENLZ0.1KKETHELADOH
BnZR» bR, ¥, NDF,ADF,tro—2ki 00 V= vEBREYNE, —XEH, 5L, ¥5
R FHERRBIUOLAIL0. 1% KETHEALEOMHB, ERBS I UOEERERL L 30. 1% KETHE KR
AOHBERZED bR, YU N ERIZBE B IOERL 01X KETHERIEOHR, —XHEE LU
FHERL0.1% YR EBERS IO PHERRE 1%, BLLB 5B KETHERAOHBNED LA
oo ARBOBRIZHS LVABXBCAEBEEZIZDOREA SR, N1t — 2B LK
GERHNERL SUOEREBEVE L OB K ERAEAHE RZES ORI SENER YRR X 2 ¥
WRLEINTLDEHEINRL, A, ~I+Llo— 28 BREMNER I OANERRZE L BED
HEIRD LR h o Teh, ~ 12— 2AR8RRERLZTOFEEND KLY, B OoFEHBOEL
Bl N, ZOLYKHABEEZRLELEIDEE L LR D,

3. Invitro &¥:H{L =2 (In vitro dry matter disapperance. IVDMD)
IVDMD% % 5, &% & DOHBEFEKAY&E 6 R L,

Table 5. Effects of cutting height on i vitro dry matter disappearance of napier grass (DMY%)

Cutting

height Apr. 11  Jun. 7 Aug. 1 Sept. 24 Nov. 24 Jan. 16 Mean
10cm 70.24 47.64 53.34 52.46 61.49 68.68 58.975
25cm 72.31 48.45 54.59 53.07 60.10 70.81 59.89

40cm 72.61 49.18 54.63 53.77 59.87 69.79 59.975
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Table 6. Correlation coefficients between in uitro dry matter disappearance
and chemical composition, NDF and constituents of NDF of napier grass

Chemical composition D'ry matter NDF and constituents D.ry matter
disappearance of NDF disappearance
Crude protein 0.871*** N D F -0.871***
Crude fat 0.861*** Hemicellulose -0.208
N F E -0.563* A D F -0.851***
Crude fiber —0.879*** Cellulose —0.819***
Crude ash 0.874%** Lignin —0.885***
Sillica 0.597**

IVDMD® 4= [ E#fE12 10X58.975%, 251X59.89%, 400X59.975% THBRXMK AR EIR DL
oo,
IVDMD & —#35 & OHBIR KT HEAE, HEH B X UK &R &120. 1KETHE R IEDHEBE,
M58 L 120.1%. NFESE & 5 X KETHBELRAOHBNRED b i, —BICHIEE OHLRIT
HEHE < . NFE OHBILRIHBEHE VLI TW 30, ARRCBVCTRHFOHERB O R, &
DZEBBREDERNBA TEHWED S BEHERMRICIVDMD & B & &I12E <. NFES&i3¥
CEDP o2 &N, BRMCZD LS B s LTREN, RKIENDF,ADF, /0 —2XEBX U0 7
—VABLB0IYKETERELRAOHEE, YV IERBLI 1 X AKETCHELEDCHBNZED b,
BB, ~Itrn—2E5BEBIEBELAHBRADONA L1, ThRERLERCRTL5BEND
<Y, BOoESHREOBI Vbl M, 2L BMHEEE LTRINTCIDEHEINS,
4 . FH{EE 4R (Digestible dry matter yield. DDMUE)

DDMIN 82 & &IVDMDAZE U TR L, 7R Lo

Table 7. Effects of cutting height on digestible dry matter yield of napier grass (t/10a)

g:it;::g Apr. 11  Jun. 7 Aug. 1 Sept. 24 Nov. 24 Jan. 16  Total
10cm 0.34 0.50 0.54 0.60 0.34 0.08 2.40
25cm 0.36 0.50 0.55 0.60 0.31 0.09 2.41
40cm 0.38 0.50 0.54 0.60 0.30 0.09 2.41

F£10a24 Hh ODDDMIRZ&1210X2.40 + ~, 25[X2.41 b v, 40X2.41 t v TREX M OE AR
bobhichoiz,
LEDKRELOAIOEEN, RET V5 AOKREMEB LI THBRIBEALAVIDLHEEIR S,
7%, Vicente—Chandler5Pi2 2 €7 75 ADINWMOI BIZ 21 vFRBYUTHELEH/LT S
Py ARBCB VLT OHEDOREBMCENRDONAE LS &b, BEORBEERYER L HES.
MEH B L5 ~10cmBENE YL Bbh b,

] =
MEIRODEEINAET VI ZADEEMcE T TEHEXRIFT A0, 1983F A D & 210emX., 25

cmX 35 £ 040cmX D 3 RBX A HE L, FHRBX, AE Y FBCAR 2L, — 885 ENDFE L UN
DFERES DER T b O invitroWBILREZMEE Lz, 5, BHNREinvitrotYii{bER % F
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