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Effects of Additional Fertilizer and Harvesting Time
on the Production and Nutritive Value' in Dual Purpose Sorghum

Tadashi HaArRuMoTO, Yoshihiro Uzuta and Tohru MATSUI

The effects of additional fertilizer and harvesting time on the production and nutritive
value in dual purpose sorghum were examined. Experimental fields received the dress-
ing of slaked lime (200kg/10a) and compound fertilizer (60kg/10a) at seeding. The
additionally fertilized group was received further twice dressings of urea (15kg/10a
each), but the other group recieved no further applications. Each crop was harvested at
the boot stage or the milk-ripe stage. The results were summarized as follows :

1. Total dry matter yield of the first and second cutting crops in each treatment
ranged from 950kg (unfertilized, boot stage cutting) to 1,870kg/10a (fertilized, milk-ripe
stage cutting) and the yield of additionally fertilized crop was 173—211% of unfertilized
crop in first cutting.

2. The crude protein content in unfertilized crop was very low but the contents of
other chemical components in unfertilized crop did not differ from those in fertilized
one. The crop harvested at milk-ripe stage showed lower crude fiber and higher nitrogen
-free-extract contents than those of the crop harvested at boot stage.

3. The neutral detergent fiber (NDF) digestibility measured by in vitro technique was
lower in fertilized crop than in unfertilized crop, and these value highly correlated with

the hemicellulose content or lignin content in the NDF of crops.
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PEED» B VT L OYEERDAS IR LICERL,
BREREROREZ2B XL 512DDNHY 3 RIEEY &
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FENBRS CHREINICERB YV LFEFS ¢
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X (MER) 2oNTl, 2BEZNThOEE I
FRITIRSE 30kg/10a 5% 2 BT hiF THEMA UTsBRERIT
K53 UTz. WEhORICSEEE LT, HAK 200kg/
10a & {bAkAEdt (14-10-13) 60kg/10a %M L, BHE
RIT2NTIE, 1HEAN D D #IT § BB L RZD/LEK
el 2 Uiz, Al ERD i, BRIV BT
X1 EE > 7 258 (FBEH#ILA), 2FER 9 H21H

(1B/BEAIDELY $58H) ICAIDEL D, FIHFERAD
WHYRTIX, ThTh8HA8H (105H) 3L 10H 9
B (62H) KM hEL- 1z,

ZHBXITBWT1EE, 2FEL A 5cm 0F
STAMDERDY, £EERAER, BIERICHHELIZZH
ZThIOBHEDEN B L OEL (EHR, Mrate) LIER
DEEBZHAEUZ, MDY ZEDK VoB%R M)
BEH, Imm DIAB3WVWEES X ISR ULSHARRE
viz. 435%12%3)1, 2FHOE 8T ONT, —il
B5rix AOAC eick b, %7z NDF, ADF /g5 NT
y = /ﬁg@ﬁffﬁi KOFIE%R £ UTziddhid
VAN SOEST 0)7‘5?%!(. -1z, NDF 0in vitro {H{LR
DEIFITDNTIE, T7 5 )v6)7 r REREDDAES
—BERZ N, #E#B@Efﬂc@b*cmﬁlﬁ%ééﬁ
S>trt, ZOARMEEEEZD NDF &% 330 Hik TR
»#E NDF OHEKENPSHEE LI,

BRBIUER

EWEESR, EXBIUES, ERNEEN

BHREXICONT 1 EFE, 2BEINCEYLEER, &
AL, BRSO NREREBRE—FERTEL, Z10
BOTHA. SBMNHED BHOEBTREIE, HEEFTA

D ELD BKIEHREIE 5 A0, HFEEN b B ) KITFLEGA 24
#r Uiz,

10a &b EapAERI, EEXHEHIN D 1FE
DOFAE 370kg > 5BIEX HEEAIDED 1 FEORS
1,070kg OHEFHICH > 7z, EHEX LBEXRD £FEES
WAL, 1BETIIHBION I XT111%, H
RN H BLY K T73%, 18 IEX DT H5Eh> - teDITH
U, 2FETETNTN 2 %8 X 129%% L 785 12ITB
X9, 2F/HICHT ABEIL, EWEERBICZTNIEZIED
SHEMSTD S Mz otz 1, 2FHE AHEVAER
13, EEXOHFERIAN D ED A 950kg, HIFE A b ER
hps 1,240kg, &KX Tk*hzh 1,370kg X0
1,870kg t7ch, HFERTA Y BLH it UTHFEREA b B
hD5HS, EHEX T 31%, BAEX T 36%DEME /s -
1z.

FIAEFHAPO 1 B PSR EERR, 1BETIX
4.1~10.2kg/10a QHEHICH b, 1EEXIC LN TER
XA3, FIHBEATICHNTHBEEN B KBEL 5o
tzhs, 2FEETIX 10.0~12.9kg/10a O HHT, 1F
B X b ERITENMER R U, BBREKEIIETNIZE
EZWBD bz oz,

PESEDFFMEL Y v 77 L D EESIC L hid. FS 4

D2 @77<U b Aﬁﬁi%&@%ﬁ» 4,680kg/10a Th -1z
é: DW|ED H 3D, /Jxﬁmfﬁsaéfti, 3BF (At

—, BE#HE 5 o bERE) TOEEE 1 [Al b INE
’é‘&%ﬁ@%%, FRE VT LD Y £ EE Bk 1.31~
1.54ton/10a TH-12ERIN TS, ThHEDERE
HEUT, REABOEYEERIIDE Y ED» - 1205, &
BRSO TEBEENSHT U RIFTIZ/L, EEBRE

1. HIERM - Y ED RHOZEIC X 2EYEER, B, - ERNEEL

ALY Hy b I8 M % W &

e I * # X B i B
— 1 B E—

Wy E, kg/l0a 370 780 620 1,070

@.n» (8.6) (5.9) 10.2)

B AL, cm 151 167 169 171

EREEL, %% 24 27 16 13

EREELH, % 76 73 84 87
— 2 BB

WYLEER, kg/l0a 580 590 620 800

(10.0) (10.2) (10.0) (12.0)

B A, cm 147 143 176 160

EHEST, % 22 20 25 17

XEEL, % 78 80 75 83

E 1 BVEEYEES, 2) £EEBHiCY
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HEERDREKEBZE UL Dizh -1z LILE BRRME
Rz EDHBTIB D LHEEINS,

BEBXITIIT BN D B BOEL L, 143~176cm
OEFITH h, EEXICY U TEEXOEALIZHTUL S
BRI —EOEMIBD bz -7z, —HAMYED
Blic X 28X DER, EHX, BERCAICUIZTEY
ETABE, 1HBETIE HFERIADY ELH XHs 159cm,
HEESAM DR DK 170cm &igh, 1z 2FETE,
zhzxh 145cm Bt 168cm TH -1z, EHEI Y
ﬁAmeivaﬁf,m%ﬁMb%was4oﬁ
EMZWMnﬁ&T@Of&®%$%,Eiﬁ>%%m
%@z%&ﬁé BH o BHs, ARBROBRIZCNL &
HB U TRV ENMETH -1z,

BRIIEER L BELBRODSZ EREELLNLS
2, FEBRXICOWT, EYEER L ELOEERITX
—EDOBERKIZRED bhishr o1z, Uh UEERITH~RT
EBRERTY VY LOBRBEILEO KN EBBD LN,
REEEICHT AL DH § BIEXHHH S ITKE H»
27z,

EER - N (EH, BRat) EEHII, £BENR-2
DEEETH 5h3, FRABRXDOELERHIZ13~27%D
HHEICH D, HEZOMNHIEDKICBWTEER & i
BXT1, 2FHL PELEELSELL3EANZRL
iz. COFRERRO—IL, BIEXOZEMHMBKSHo122D
TRICERERIEEL 2oz 8 D EHEIN S, X
ITERERLIE, £EOEDICONTETT 3 :0bh

B ABED 2 BEICoNTIRBTL S 20 X 5l
ADSEED bhizh -1z,

2[Rz 00

FRBXThThl, 2FEIOFEN—BRESZERR
#2ic, ¥z NDF, ADF k50N Y /=883

WRTBEHTH 5.

KO EBIXT0~85% DEFICH b, HEEEAHEH X
O 1 BESMORBRICHENTERNMERA2ZR U, O
BRIZ, AbED HEROSSEFEORBICII DL
Zibohs. LrUEYTEEDERIL, SERKOM
WKFE EEN o tz, HizAE L BEESEIX 3 ~10% D&
T, & CHEERO 1FEIL, B, SANIRHIK
mfné%3%ﬁ§%y&<,4%95@ﬁthd<g
B8 (REYH4.3%) » TEHZ 8 DTH-1z. —Fi8
EXDHIzAE BSEBIEER I VBELIICEL, ¥
K1BELY 2BEDHBEL B LEE RS bhi.
HEHESRICOWTIZ, 1, 2HBEZ2SH CHEERIAN D
B D X AH381~34% DHFATH > T2 DITH LT, HEEEA
h B Y X Tl325~30% DHEFHIC B b {ENMERZ R Uiz,
AAEERY (UT NFE ¢93) & 813, HdEs
B L3 HREATN D B D K A3, HBEHEAIVEIK LY
1B 75 BEMDSH - 712,

%ﬁvwﬁAw—%mﬁmmomr,EK%ﬁ@ﬂﬁ
BE (EYS—2CHE) IKIhiE, BRIV ED T
HIz AL EERI0.7%, HMEHHES E32.2%, FizHFE
% (LB A D ELY Tld, ThTh6.7%% X 0030.0%

K2, HERESM - A D B RO ZEIT & B EEIE SRR (%)

ALY B Y B M W Mo &
B & X B P B
PR
7K v 79.5 82.7 69.9 71.6
B % ¥y 2.1 93.6 95.3 95.2
HizAIE & 3.4 9.2 3.0 6.7
H il5] 5 2.4 2.9 2.3 3.2
izl i HE 31.2 32.4 26.6 25.4
N F E®» 57.1 49.1 63.4 59.9
— 2 EE—
7K Vil 85.4 85.2 82.1 83.2
B % L) 93.2 93.9 93.8 9.1
Hiz AT {HE 6.2 10.1 5.6 8.3
il jil5 5 3.4 2.7 2.2 3.6
H g #E 34.2 33.1 27.9 30.4
N F E 49.4 48.0 58.1 51.8
E 1) ASUNGEIHTI D, 2) TEEEEY
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a%sm,xaﬁwﬁmzwﬁggmmucnmﬁﬁm
TERTH T, FlEHE, vva—-Hvrvha

(7%4 F =7 985) DEEFHEEICTDONT, Z, TEHEOD
Hiz Al L BEEBIZEBTBEEIE I ON TR
U, BIE5AHLETIZ 6 EEIUETT A2 &, Xiz
ERH SO T EBEEREICEBNTIE, ZH0HM
EOSHEY L EOEELZRET EICE 3 LH|/ELTH
3. 351, AUELTHNIE-721, 2HFEDHET
X, 1HEICHRT2EFHOHIA I CESFENES
NFE 28»E B3 2RUTCV A, REBRDER
i, WEhd chb ERABOEIZRT SO TH -1,

NDF 755 tic ADF G813, HBiH#ESE L AR, »
TN HEEATAI D L) RASHBEEAVROIR LD &L 2
-1z, £7z NDF & HEH#ESE O BITEENIED
1B (=0.997, »<0.01) BFTDHhiz.

T DX B ITHFEBA D B Y K OMHEERD DS 'K
¢, NFE ZEb»@E x> 1cBHIE, FEROARTED
GENTHIZC LICHEShIZbDLEEIN 3.

Y 7= U ERITONTIE, MY B RHIDENTE B
—EOEADEIZRD bhizh - 12hs, EHEXT3.8~
6.0% (F54.7%), BIEXT6.0~6.7% (¥¥56.4%)
L EERICHNTEERPSERICE { 8- 12(»<0.05),
VVH LED Y U= BRI, B L NTHEEIRE

B TENC & DB BNTH 0, BBUI & 5 ICEME
XDV vi L EENIEEX L h KL, thb o=k
DEAIZHEBOENN BB EBZ o122 &5, BEX
TYV V=V EEVEL A E-IZEREEILLNS.

iz, Ak, NDF /25 ic ADF §8& V5=
SELOEEMITE, WTh 3 FEOHEREIREY bhig
oz,

in vitro NDF ig{k®

ATv— 2tk s NDF ¥R #EEix, R
BILRTEY THAD., gk ToD NDF BE{bRix
48~60%DEFICH b, MbE Y BEHEOED 0T 1,
2EEDH THILRIC—EDEADEIXRBD bhigh->
1z, U UEHEX LERXDOHE T, & 45 80¥Y
LI THIE 356.3% Tdh - 2DITTE UTHEI349.1%
LEERDOGBBEEIUENMETH >z (£<0.05).
HLRITEED I H B L B A bh 2% EK5 & NDF i
{EEE OHEBFEE 2RO IAERIE, R4ITRTEBY TH
3.
w%gﬁﬁwﬁéﬁ%mfyﬁg%&ﬁﬁcau,~
BICEBND LT AThSH, HEgtt, NDF 25NC
ADF &81%, \Wih d NDF WLz s DiicE=E /s
BREE UL » o1, 12 720 SBITONTIE 5%
KETEBRRADHEBENRY 5hiz. iz, NDF ox

#3. MEAESKE - A b EY KHiDZEIC L 5 NDF, ADF, Y 7'=> &8¢ in vitro NDF JH{LE

UL How A Hom &
LR e B X BIEX
—1 B HE—
N D F 63.4% 65.9 52.8 51.8
A D F 38.3 40.7 33.1 33.8
Y 7 = v 4.6 6.1 4.5 6.6
NDF #H b =X 59.7 51.5 50.5 47.8
s EE—
N D F 68.5 66.9 55.9 61.3
A D F 42.0 42.0 33.0 39.1
Y 7 = v 6.0 6.7 3.8 6.0
NDF # 1t = 55.4 48.2 59.6 49.2
%4, in vitro NDF /L3R & %553 OB
NDFH
Ak A NDF ADF V=
ANZTk)E—2R V=
NDF ¥ {t % 0.15  0.142  —0.114  —0.704%  0.931% —0.839%%

# $<0.05, ## $<0.01
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5525&1%1\ TR —2, Lo —ZABIRYF=L T
DB, ThEDODERDBEHELEDNT tve—2 ¢
#gHEDY = DEFRICLD, NDF O{tERic
ENHZEDEELLNS., 11\151)3F L ADF &E0D%%
NIk e —REE AL UT, TD3EELL NDF
HAEROMHEBEZRD B &, 0.931 &5 &\ IED HHE
VoY, —HYV 7= EFLEOMITIZ —0.839 2115
ADHEBEBBD5hiz (" Thid p<0.01). EEX %
FEID NDF FiA R &b o —2&E%E, 38~40% (F
#939.5%) Th-1zD it LT, BIEXTIX 35~38%
(36.5%), EARICY 7= SFELIX, EEX6.8~
8.8% (¥397.9%) ThH-1zDITH LT BIEXTIX 9.2
~12.7% (10.4%) Td b, DX 57 NDF D5
ZH, BERICHNTEER THILRDET Uiz
BRITE > T3 EHEISh 5.

ULDHR»S, F3EFME Y VY LO BN
X, EYEEENEIEIZAZIL BEABIELILR
{, MFAREEDES» LY END Y, BIEVEY
DHEEHMNE UT BT ULEFITIRBWV. —HBEY
AT Eitkh, EHEEERHIIAXLESEBIIEL D
WY 308, ZDOREY 7 =S E0EMPMEILED
ETHED b, UREHFEECETFEORDR § iz
59 3DEELLN, ThEDHMERDNTIISHES
TR ORMPBH 5. Eiz, BE2FHOFEIL, BHE
MEEEVE AL EEED 1 BFEIVEL RS
EahH 52 EFFIMES B 505, EYEERICNT 318
BRI L, 2BEDOMEFEICDONT HET 5
AEH DS, HFERT IS A1) M ELY I ~HFE
B (FLEE) MDD T, HWEEEDHEIMNI30%L
Lz, MBS EIZEL NFE SBIIE 5k EH
BIRSHNTIFE LWERICSH Y, NDF #bR0Z L
BOONBPoTzT DL, FEFHB Y VG LDAND
BB, HFEEBSEZILVWEDEELILNS.

= #

MEAEGR M & A D BL Y BRI DZEDS, 2[EA D 21T 123
ARV v s (FS 4) O Tk EE FRREICRIE
TERBICOWTHRE Lz,

ARSI EER (EEE) &BRERICSy, zhe
NHEFERT (R85 AH0) B X TS (FLEWE) oAb
iz EAAbY Iz 4 RBR 2& T 12, I, 10a
4 HAK200kg, {LACAEEL 60kg %2HEMA L, BT kg
BEFE U, BIERIZIE, 10a4Y 3kg ORE» 2[H
Kb THE Lz, HEOHEIZRDEY Tdh 3.

1 2@EANY DO GEEY EEEE, 10aX4b 950kg

(BHEXHFERT) 25 1,870kg GBAE X H #68) O
Eicd b, HBEEADED DFDIP0%L EEh-T2. %
72, 1 FETIRBEXHSEERICTHAT 73~111% O
MTH- Tzt U, 2FBETIZ 2~29% UHHEI U is
»oic.

(2) BEXOHIZALSESRI, IT1BETS
YT L BERKICHANTE UL B -1z, Eiz, T
ITHATHBEEN DED 055, HEH#E, NDF icb o0
ic ADF &&813/E{ NFE & 813 & 2 3EASED
bhiz.

(3) in vitro NDF /{t®ix, E#EX X hEEXDS
MEL72ch, NDF 1D~ o —2BXY =2
SERLHELROMICIE, ThThEBITEOENE
BIDdH 5 T LB bhiz.

#E FAHROEEICHIZY, BL2EEREI» LA
FFERBREBORNIS X OEEFEHREEFYELEDOEHE
»E5, FARSHEORNTHL, BEOHBL2RT
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