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Takesi SHINJO and Masao HosHINO: Utilization of Toropical
and Sub-Toropical Woody Plants as Feeding Resources of
Animals 2. Effect of nitrogen fertilization on the production
of Akamegasiwa (Mallotus japonicus Muell-Arg)

Summary

The purpose of the present study was to improve the animal agroforestry
which enhance livestock production in the tropical and sub-tropical countries.

Akamegasiwa (Mallotus japonicus Muell-Arg.) is a rapid growing tree species,
belongs to Euphorbiaceae, widely distributed from temperate to sub-tropical and
tropical regions. In Ryukyu Islands, Akamegasiwa is common and a ready invader
as secondary forest species after opening of original forest vegetations. The
plant has been used as feeding stuff of animal such as goats and cattle by small
scale farmers.

This paper presents the results of experiment to study the effect of nitrogen
application on the dry matter yield and crude protein yield in the Akamegasiwa.

Plants were grown in pots and transplanted under field condition, grown in the
same way as mulberry cultivation.

The results of this study indicate that it is clear that the application of
nitrogen fertilizer showed marked increase of dry matter yield, and yield
increased with increase of application.

When Akamegasiwa was grown same as mulberry trees, the regrowth after
harvesting was vigorous and tolerable to frequent cuttings namely 4 times in a year.

Though percentage of nitrogen in the leaves among the plots of different
nitrogen application showed comparatively little difference, nitrogen contents
tended to increase with increase of application rate.

Leaves contains always 2-3 times of nitrogen than shoot. In the ratio of leaf to
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shoot, the higher the nitrogen application, the lower the leaf ratio.

There was marked increase of leaf area per plant with increase of nitrogen
application, almost proportionally. The nitrogen application increases leaf area
rather than nitrogen content, hence there was shown significant increase of dry

matter and crude protein yield.
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AL I I DAE L., HEBX Y7 0208 (BAE175md 4 B, HRE70em® 5 ¥k) OWE 2 A51F 72, 1
A0 ORMERE 121,225 Cl0a (JRE S5 L8163 2124 5. BFMEEIHMEED S 7T
IR OE R 2 (833K 10a ) 2#FBF(ZL 7Y,
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Y& % Table 1 (277 L 72, N-levels  Fraction Yield at each cutting Total

Table 1. Effect of various nitrogen fertilization on dry matter yield
of Akamegasiwa (g/plant)

Mean
THAHL T LARE Y D4 ! 2 3 4
_ _ Leaf 22.25 38.00 23.00 2275  106.00 26.50
= 74 = N =
At 2z WL 12 Table 1 71 < ON Shoot 4.00 9.50 10.00 16.50 40.00 10.00
nbH L HIZ0 NKL46 8, Total 26.25 4750 33.00 39.25 146.00 36.50
1 N[X445.258 . 2 NI[X88 Leaf 52.00 82.00 72.50 64.75 271.25 67.81
IN Shoot 17.25 33.50 59.75 6350  174.00 4350
9.758 OFERNEL L
ARG D AT Total 69.25 11550 13225 12825 44525  111.31
SAEL0a HDITI|ET S Leaf 7750 15025  172.25  102.00  502.25 12556
& 0 N[X119kg. 1 N[X363 2N Shoot 42,00 7775 15325 11450  387.50 96.88
kg, 2 NIX726ks OULE % Total 11950 22800 32575 21650  889.75  222.44
wL7:. BE., BAEMEYIS
. . N . Analysis of variance
IR TER I
FTLHRICPEESHbNIT
Souce of variation S.S. d.f. M.S. F F (0.010)

WHA, ARBROERD S

. N-levels 35012.2864 2 17506.1432  196.0538 11.69
HWrd &, 7ThAHLT Fraction 32201666 1 3220.1666 36.0631 14.49
TEFEMBEYEINT S Season 6550.4583 3 2183.4861 24.4531 10.53

_ N-levels X Fraction 152.4739 2 76.2369 0.8537 11.69
FLCEEEOR LML, N-levels X Season 5496.4010 6 916.0668 10.2591 9.19
EERWHEII T B L HI0E Fraction X Season 2151.9166 3 717.3055 8.0332 1053
< }E 7 R % n % 7@_\14( E’J e Error 535.7552 6 89.2925

n-:\._éx_ f: DIz é\ < %i‘ % ﬁtﬁ"% Total 53119.4583 23
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NoBkgDEHEFMAE L7421 NEIZ3. IE, EEDS0kg A L7722 NX 36,1 & 2 ) SEELEROE
NAED LNz,
EWINEIIEBHEKEORIZ 1 Y KETHLPLBEEENRDOON/, BLHEOB., MHELYHOR D
1 % KETHEEETRL,
2. NI B
EEZODPINETHEDTELZLEANFI I ONMYVMYRERL T A AF T, +F1F, w50z
FBEELPYFToUTAAT T ERCLFEMON I BIHIZE T HRBOMAFIZ 2B FRE K
ZPWT, 3MEAI, 4EADLEEANIZ B LA DB FEIZPNEEHEFE L. EMEEEERE 2 57237,
COLHIEHBERE LTCORKBWOEEIZBVWTEN*BIZEL T 4543, EFOA YY) @K%
L THLIDLLANYIIMYHBERES L TCHENME T9HRTLZLBHREMTH - 72, Table 2
Z10a b hoHeEmEmME* R L. AREBOTH A KT TONYE Y IZF 40O & ZREATH - 7255,

Table 2. Dry matter production of Akamegasiwa (g/day/10a)

Yield at each cutting

N-levels  Fraction Mean
1 2 3 4
Leaf 151.4 223.2 170.7 201.9 186.8
ON Shoot 27.2 55.8 74.2 146.4 75.9
Total 178.6 279.0 244.9 348.3 262.7
Leaf 353.7 481.6 538.0 574.5 487.0
1IN Shoot 117.3 196.7 443.4 563.4 330.2
Total 471.0 678.3 981.4 1137.9 817.2
Leaf 527.2 882.4 1280.1 905.0 898.7
2N Shoot 285.7 456.6 1137.3 1015.9 723.9
Total 8129 1339.0 24174 1920.9 1622.6

Analysis of variance

Souce of variation S.S. d.f. M.S. F F (0.010)
N-levels 18701.8399 1 93509199 224.7611 11.69
Fraction 1305.0800 1 1305.0800 31.3692 14.49
Season 51415283 3 1713.8427 41.1943 10.53
N-levels X Fraction 43.4082 2 21.7041 0.5216 11.69
N-levels X Season 3561.8388 6 593.6398 14.2688 9.19
Fraction X Season 773.3128 3 257.7709 6.1958  10.53
Error 249.6227 6 41.6037
Total 29776.6310 23

Table2 (2R & NAH LD ICHMYRYMEBEOHEZMEMEBRIXN V) 2 ERLBICHMEINELRL. ©F
LE-BAERETH 720 BRREBOT A XTI 25EN L 25E, BHIINEVRY 5L 2R
S EFTORMBCILL, FBMEDOLZBINASHPRELRLAZDIZ, 1) HUHEDOBRWHEZMHA L2 &,
2) BRUILOLROFAMAIZELTERL, ARABOSZVHBEICHANZKETNEL /22 LIZL5H
NDEEZOLND, 2NRXD4EXNDHEZYHEMEIZED LA, TRIZEFEPIC2 EICESL GED ¥
UrH), BROBEEIROIBRLZ2NXONEIIKRELZZETRIZL-DDLEESINL, HEY
HMEIERKEOH., BFLAOM, BLTMNMIRYVBHOMIZ1 % KETHEENFBD LN,
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PHRHETHL /D, TRFMNTH S '“%f DA Table 3. Leaf weight ratio of Akamegasiwa (%)
=y 47 IEEH
EEOD £ // ﬁ?{ L7 B Table 3 (= L i Yield at each cutting
G (Es HE) Rl 0 NB~ 2N N-levels 1 5 3 4 Mean
X% sE J"U)$i'7 X0 NX73.11%., 1 ON 8476 8000 6970 5796 7311
N [X62.85%. N [X57.70 % ) &% 8 A718 5 IN 75.09 71.00 54.82 50.49 62.85
, 2N 64.85 65.90 52.95 47.11 57.70
-, B S ) o - |
AL7ze BROPAG TR T <L ET Mean 74.90 72.30 59.16 51.85
{i\Ciﬁtff?E;FE WL TERT S L EEAED S
n, o Lo E aaiéé WO EIIELY Analysis of variance
DA HEBERIET S L8 Sovee of o
L )([J b H)( I) KH o - i]_[ P ?j”) variation S.S. d.f. M.S. F F (0.010)
L5h . i T DI
ABRD BORE N-levels 401.8650 2 2459325 383533  11.69
121 181 A)74.90% . 2 [BIAJ72.30% . 3 [BIAS Season 1072.4350 3 3574783 557490  10.53
9.16% . 4EA51.85% & &b, MY % Error 384736 6 6.4112
FERNLHICEEEGIIREIIBRTLTY 5 Total 1602.7738 11
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TAHE, ANYEYEIBIIESR,-SsTEL

A% 8ET A EMEBIEIN. SHOKRBTEBEL T - 73BN D - 72h5, TALHA) YL
WHHOEREGORTE2HVCARKELZBERODEDTHLEZEZONL. T/, THAT L TOHD
RHOEIABFORCERCHEL., B8R EFIZEELEPVOREIZLZ -7 COBHELLTH AN
TOEDE u%ﬂi&&< W EARENL, CHRTHATITOENTHL EEZ LN,
SARMICERHGPRTEEAFTMIMERLALOEEZ S, ERBHGESEHEMEOM, Al YILY

EHO)PBEJ I1%KEODHEENRDOON, BEMELAFTRABOEE/RIBENTLOLER SN,

4. EXEFRCEBEOMKE
THAAT LT DELHMOEZESH

& % Tabled (2, EMEIZXITTH

Table 4. Ratio of nitrogen content on leaf and shoot of Akamegasiwa

MeEFzOFE > Table5 (2R L 7-. Cutting frequency ) Percentage of nitrogen per D.M.
Fraction Mean
Twm4umén5;5u%m£ﬁ and dates ON IN 2N
ﬁ\ﬁ% IR ~TELZ 2 ~ 3L 1 (20 Oct. 1989) Leaf 2.90 2.58 3.13 2.87
. N K Shoot 1.27 0.84 0.87 0.99
EECCHLIPGEVDRED SN,
. ) 2 ( 8 Mar. 1990) Leaf 1.62 1.57 1.59 1.59
EREHEIRELROMEIZIL %KE Shoot 0.68 0.60 0.57 0.62
THOLPLHEEEERL. 3 (26 Jun. 1990) Leaf 1.71 1.73 252 1.99
AMYB Y HEOEES L2t 1 0 Shoot 0.63 0.49 0.78 0.63
A& 4 [EAATE <. 2 @A & 3 E Al 4 (26 Aug. 1990) Leaf 2.50 2.61 3.08 2.73
. Shoot 0.59 0.71 0.98 0.76
BT L2, FBEIMICIEI A ELI0A
o o . Mean Leaf 2.18 2.12 2.58
OB ETH T 2EAEO LR Shoot 0.79 0.66 0.80

oo EBEESHEEIIADELY HIOMIZ
1 % KETHEENED LN,

Analysis of variance

f variati SS.  df. MS. F F (0.010
%@%?@ﬁgtiONR~1NE Souce of variation ( )
- Season 26183 3 08727 70.7731  10.53
DETRRZBED 7278, HBHE Fraction 143067 1 143067 11601336  14.49
DEV2NXIZBWTEIEFESHEE N-levels 03720 2 0.1860 15.0851 11.69
. N R Season X Fraction 0.9755 3 0.3251 26.3690 10.53
% S 1l % KETEE
?ﬁﬁ 5 bRETHER Season X N-levels 03959 6  0.0659 5.3516 9.19
ARED 7z, A Y ELY) g AT92 ~ Fraction X N-levels 01721 2 0.0860 69781  11.69
1390 L RMIM TH - 1270, HFE rror 00789 6 00123

LS TEEA LS 3Ens Total 18.9146 23
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ZEEOLH IV, L LAEHRBEOI K
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2% Table6 IR L7z BEFRKEIZSBIT
LT H AN ITDOEEEGSEFE L. Table4
WREND L) RBEEXRLLA, 10a
LHOOMHMEABRNEOFEYMER L &L ¥
0 N[X2.84kg, 1 N[X7.10kg. 2 N[X15.
70kg, #2ix 0 N[X0.35kg, 1 N[X1.40kg.
2NRI3ITDHERVEFBLONZ, TD &
FICHEAENRERIEERHBREICLLT
EL(HEAKLA, COEBIZHBESR
BEETHAT L IDODEATEREINS
DT L, EEHELROFEIZER L.
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ELTORMBEXZER -6, BEEFE L
EWAEE, EEAENEOMLE, 5L X
VU LORRIIEBEEEEOM LI
TUDSKEELERLEZOSN D, 102
By OMEAENERA VR YHMOR
BEERBDODONLG DL 72D, ELOM
BIUEEKEOMIZ1 % KETHEZ
R L7,

m B

BAEBEICBV TR, HEDOT7 A2 X H
DUOBEIREOMAMHEIE L LT,
IHhICTEIAMICARAShTEL, L
LaAabtzhid, BFEELAAT 58

WERRF R FMEE  H38%

(1991)

Table 5. Effect of various nitrogen fertilization
on leaf area of Akamegasiwa

Leaf area per g Leaf area Leaf area
N-levels of dry weight per plant index
(cnf) ()
ON 165.75 0.38 0.31
1IN 158.40 1.03 0.84
2N 180.48 1.84 1.50

Note: Measurement at Aug. 26th 1990

Table 6. Crude protein yield of Akamegasiwa (kg/10a)

Cutting frequency

Fraction

Crude Protein yield

and dates ON 1N 2N
Leaf 3.31 6.83 12.40
1 (20 Oct. 1989) Shoot 0.26 0.74 1.86
Total 3.57 757 14.26
Leaf 3.15 6.55 12.20
2 ( 8 Mar. 1990) Shoot 0.33 1.02 2.27
Total 3.48 7.57 14.47
Leaf 2.00 6.39 22.19
3 (26 Jun. 1990) Shoot 0.32 1.52 6.05
Total 2.32 791 28.24
Leaf 291 8.61 16.00
4 (26 Aug. 1990) Shoot 0.50 2.31 5.71
Total 3.41 10.92 21.71
Total Leaf 11.37 28.38 62.79
Shoot 1.41 5.59 15.89
Mean Leaf 2.84 7.10 15.70
Shoot 0.35 1.40 3.97

Analysis of variance

Souce of variation S.S. d.f. M.S. F F (0.010)
Season 23.6802 3 7.8934 3.8291 10.53
Fraction 264.3384 1 264.3384 128.2306 14.49
N-levels 2829504 2 141.4752 68.6296 11.69
Season X Fraction 1.8777 3 0.6259 0.3036 10.53
Season X N-levels 47.7609 6 7.9601 3.8614 9.19
Fraction X N-levels 87.9360 2 439680 21.3288 11.69
Error 12.3685 6 2.0614

Total 7209123 23
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