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AN EXAMINATION OF THE RELATIONSHIP BETWEEN THE TIME OF
FIRST CUTTING AND THE GROWTH AND CHEMICAL COMPONENTS
OF FINGER MILLET, AS A SUMMER FORAGE CROP

Kiyoshi KOGURE

The present experiment was carried out to obtain some informations about the relationship between
the time of first cutting and the growth and chemical components of finger millet, using the cultivar
“yukijirushi-kei” as material. The experiments were conducted under 4 seeding rates of 60([), 250
(1), 500CH), and 1000(V) gram per are and 8 times of first cutting (30, 40, and 50 days after sow-
ing time) following regrowth cutting frequency of 5, 4, and 3, respectively.

The effects of seeding rates, the competition of plants began at 30 days after sowing time. The
high density induced the elongation of plant height and the retardation of increase in leaf number
and dry weight of individual plant. The enlarged differences of growth increment within plant com-
munity resulted in the severe decrease in plant number after 50 days, especially in those of dense
seeding rate. The forage yield at the time of first cutting increased accompanying with the growth
progressed and with increasing seeding rates. The following regrowth, however, yielded conversely
with those at the time of first cutting., And total yields were, after all, reflected by the seeding
rate. )

As for the chemical components in the plants at the time of first cutting, the carbohydrate con-
tents were very low and nitrogen and nitrate nitrogen contents were very high at 30 days after sow-
ing time. On the contrary, these phenomena were cleary removed in those at 50 days. after sowing
time and in the plants of regrowth except for the second cutting ones of first cutting at 30 days.
With regard to the plants of early in growth, however, the diurnal changes of these three contents
showed violently in a day, especially the nitrate nitrogen contents cocerning the photosynthesis of
plants. Thus, the high yields of carbohydrate in the whole cultivated season harvested in those at lat-
er time of first cutting, and those of nitrogen were obtained in the earlier one. Moreover, these phe-
nomena were highlighted by dense seeding rate,

Judging from the results, it may be pointed out that it is necessary to reconsider for the establish-
ment of desirable basis on the time of first cutting and cutting time in a day including the feeding
methods because of the physiological status of plants vary basically with the seeding rate and the

growing process,

vz 7 Ce ORI & EEL O ERRSS & OEE RN TS D, BEHRETEL7 —21 470D 60 (1K),
250 (1), 500 (IR), 1,000g (N[X) #EEL, HEHEHS0, 40, SOBB®EIEE LT, BB ZhERS,
4, 3EMB~T, MREFOEMHEOLBERBLENER JOREOEEZRE L.

BEHEREEET 53 CBESORUBEE LA BP L. —F, £BFREEEGE LTAD &, BEE30H LI,
BT HEY, L RATBEI RS, ERSIVEYE (L REBLHTE ofksiHsh, 2o
BHEOENKE T, OX¥RBEEE LTOEREYA 5 L4 1 BEAERCBES0AUBea L, ¥/



82 BINAFEEMEMBE £33% #2585 (1982

SR ERERDEAIA DRI, BEEIANRHBHEAEC LRV OE Y, BR, 2NBBERELR
BT e,

TEMGRCRBT BRE OBFRRER B &, MERBBINEG L R aE- D, ERTHEL, ¥
BLERETh . £, thDRS, L HEBOABLERFROBRBREN DB EBM L1, Lk
LARBRIA A~ b O BB TR E R, EBEKOREBEL Y, WHEERLRD bR ko k.
LA UC, &3 oIS BB BIA T E BENS L, BE LRV S D o e, ZhbOfER
BEEETHAI TN,

LichinT, ¥v2 27 €=%BHRTD LOPET ORECITDELD B, © DR 5 EthoEERB L,
RORISDC b, MEEBEOKERE, MRS IOFBER S COBRENBECSHS.

E

a2y = (Bleusine coracana, Gaertn.) \XREMMN7 7V D x4 v FEZh, B hLARAEDE LT
HEE IR TV MREO—MT, BARRERCTH AT OMED B0 —OKRE, & < e LfHs o5
B DRE IR TN L 5 TH o o810 2D O—Re /el DRBE LTRSS H TR bR
o Tliz, LsLiib, 20X 5 U ES BB IR0, & OfEpHie eill, S, b
MBS OREEIEC 2 RS L - TWAI I B L DTH Bicwd, T DR B s 5 SIEHEY
LLTHALIY ET5RLIADBNT, SHECTHEREBEBRLT%.

Z D4 DWMERSSMINS BL BN TWT, SFHBRHCADRIREBRL LTI DLOERE V2 X5, Thb
BOBECY » T AP 1T20°C L el e 7 ~AH ) 200 g OFER L, @OEIECTid, EKER
BWR7 -4 4 —6ke HEYT, QUECOWTERELS Vem BEicf BN % Lisv 2 EXEFELERWE
EThHD.

—~J5, varvziy, LARABREFCI>TEBMNHBR IS C, AEY TH B0, BAEMO BRe Ry
BRBIAAESCHB TS o L O TEREL 5. 22T Olebicid Cy Blof Ol Sk & [ 4%,
i ls LT Co oM SHIEY & O REREE IR, BEOHFCLEEHMORE, 523w
EE R OBHITERE SHEN L O RENLETH Y, BRE DHMRLBLATVL R0, BIEIHR, =D
I 5 7 C BMREHEY DR EIEE R RET 5 1o CEEFE ¥ B0 CERE ORSEEMNR2FI AT s 8% © >
TR LT E e,

Yo TAERCIBEEEY DL, ¥REIEMR (LB £ cOWBETRM2E2 CER LIy 27
o, WERE BT ATERHEROEBERBEL B L LI, WRBERTIEERIOERD OERE RIS
TREERA LI

]

EEBEMBHE XU

GRS L LTI ERET (WA, BFRSY,) LAV, b AH I ASREREMHCIRE Ui, BEmEL
LCi7 — 2%z p 250 g (IRK), 500g (IK), BXvlke (VR) 2¥ET 2L dbic, ABF oS HE
T 5 e BN FEA ETNIRBTET CE ORRE L LT60g 2 L (1K).

EHES AR E ST AEAEROLBHEHET 5, Wem FHRDI —F—v g vy b RES . JEE
MEREEE LTT7 — A8 p ERSTET2ke RS L. b oS B E LCE BENSREDT 6 B
8 HIz24—D D 2,000 FHuEA L. EORKBRFBROLDTELHLA I F4 V0B BRIV Y X
v 800 RE¥E R BR L7e.

—J5, MFBBRHEE LT EBETEERGEORY 35 LTRBEE30, 40, SIUS0HEBEE L, SHLLOBFE
LIAE RS T h TR EL 1045, 50, BL0'60em i Z L MER 2 E T, Lichis TR 1408
HezhZhs, 4, BIOCSENE- IR EFBO LRI DOWTRE Licz L85,

D ¥ K B AMEN . VESROTEEEIL S - — ¥ 2 Y ORNBEGECE BT C B L AN 5T
wtc, =7, RROFBRCYE - Tk, FREOESENTON —F—v g VRADEDERHT 5em FC #H 5K -
ThELIE, D5 L2MHoEEOE ¥ & QERE GRS LTEARNORERMEL, 3 1FHidr
DWTHEFRELT oo fofh, EVEI LML, £6ER JUEHE (BEEREER 2RELL. ch



A & vz = OXEBAN & ETL AR & OB

83

6%%&L1,&t%%ﬁ:g@%%aﬂm%n%hﬁﬂbf%ﬁbhﬁ,:h%ﬁmmm%%%7%¥~&mi
DB RRAREY, TROWFE WAEECHN 2 - #-28) X hERE%, b AOAC EW Ik
VBB ERERIE L.

HOPFERRCET S ELICEHETHEEKRE aTo BLREBR.

BREEEE
REIEEEEHENLRE D, 108 BEE CHEECA BRI, FOBRLIFC, BR, BFEEREE

L LT oh B4R BEsE

CF ORIBAEEE Licat, FOBITAEEL OFERE LOEAVIYEE D, FABENK Lk Tl, VOoEESLRE

3,000 -
/F A 0-0 [
- / N o]
2 / AN a0
£ / N
N / \ A-—A N
FL00F £ N
ol / A
g £ A AN
g AT S~ N
g s \‘\-\ AN
= 1,000" A’/A/ \\\ \\x
= ~.
OO 5
0 L 1 ] J 1
10 30 40 50 100
Days after sowing time
Fig.1. Variations of plant number in
4 plant communities.
o
8
(_
8
3 o
§ 10+ 3 .
2 % °
! {—- mean o) A
g A
= . oA
[ L4 N
3 o8 &4
- 1.0 8o % 8 44
8 ° A A 4 A A
A © had
8 g , 4 8 'y .
3 A
= & o §(— ;‘F‘
t - R & 4
g o : A f a
> °s 2 2
S01F e 2% s a4
° “ A A ; A
A A
2
3 ’ s
[ N . | 1 1 1
IITnN IOV ITIODON
30 40 50
Days after sowing time
Fig.2. Distribution of individual plant

(dry wt. of top).

TREEID L.

—75, $REHS0R HH50E K E S HIE KI5 4HE
hosBYhHTE, B2, SHERTERD, B
FHRARLERT 5o TEEAROEN, L
TR TERRERE AL R, ZTTHWED
IO DEBEOEBCHITHELRFLUMCRLTAH
%L L U TREHRI0AE  TrBEFEL
RAOTH Y, FOfit BEEC BELLETLE
ORECIENEEBITCE R B —BOL D TH -
fo.

— B A FPHEY R 4 RDENRET S L5
DEHTHEENTEDEEINTNE, £ TERR
T BEE L EAEE (BTEHR30, 40, 50H) i\
TEME LR T 5 EEEHT 2R e X b B Ca7

o
8
© —
< o)
-3 1.0 §
:b 4— mean oF R
3 s Lo ¢
e 8 A
=
< (o] s
2 s 1o} Tt
£h ® A_a
S0l 3 % 8 5.
: ] L L e
‘S 8 o, 2 4 g ; 4 F'y
= o 88 4 o Fge a
0 ° g" N
s o 1 o 4 4 s,
’ 3 53 A
o ° F
504.01— e &, A 2 g
A 4 A 4
[ ]
A A
LS | N I S |
ITONN JOIDN IITIONN
30 40 50
Days after sowing time
Fig.3, Distribution of individual plant

(dry wt. of root).



84 IRFRENMNHRE 5338 H25 (1982)

RRELDEEIROES DV TH -T2, EFIULRE
O 1R CHBEHR0B K LTHRRERDZ OBEAILY
%, DO L A0 OEEL e DR} LT, N
RCir =L o OFEE ST, B OMENR
T BEIEALT B DO o T O EE FE L
D, BEHSOE BT IR TLESUEOEETER
D& E LTI,

Eotsn, HEHK0E B0 E LB OEE

BOBENIFEA EHR DRI, T OFEEHR LT
VA EFDET ORAELRE 1’,1\' VBT EBAID Fig.4. Changes in distribution of plant
Lictin T, ZhbORBEHCHE L ENRET /oo e number. (Parentheses numbers
BEOBLEOBHELEGT L LB TH B L1KT show the culm number per
BEIhB, Uh LTEAEHERYS: ) ORBEA plant).
ELODFlhofer ~X ISR, BANMIERLODTFhaicvra s voDERE R ) —EE LI LD -
o (ESRER). chiEh5 - IENEORITET 3 FROBHEESREC X » TELIARE s o
Ty a7 =OBEEO—DLLREND. D LR ENREFTCORE LWERYRELEVRERE S
DEBEZBRBED, CORRBELTEREL® XY 27 Cx0SRORE - RHLRHE LR RUZBROERD
EIEDTREVZ ERBE LTV B0, ZhEHBTSBREIDTRI LIS HEL TS

0

.“

e,
PR

L

S
m!‘ - :‘3‘

=) &@N
§ )

Percentage of plant number (%)

Days after sowing time

100+ 501
4,0001
5 ~ z
E g5 B
& T .
e @ - L o).
£ 2000 = 5 £%
E 2 ]
oS
£ & < :
3 Fle—eo"
————
el TN
—y
1 ) ] ) ! | ] 1
0= 0 5 03 10 5 033 10 3
Days after sowing time Days after sowing time Days after sowing time
Fig, 5. Changes in culm Fig. 6. Changes in plant Fig. 7. Changes in leaf
number, height. number.
(Symbols show the (Symbols show the (Symbols show the
same as Fig.1.) same as Fig.1.) same as Fig.1.)

HRBE BT AEx OEREDETISETH »1odd, TREBEEE 1 ENERE ¥ ©OWiE B k0% &
LToEBERRL ETEEEOPHEOEB TLL LEE—-SROL BV THS. ICRBOBE (1K) Tk
Losicf & Ric b A%, Bz S OBBEETLRF LLESIEM - BEAS bhiorwd LT, B - Bifew
WE, L RERBEIHTREIERTL R EPES BTk

—5, HIENER (1B B3 EREFTINRSEOBREL LTORENBIEIRNKRTERITHS
TD5 b, HIENMBRECOWT, FTHEEREROBRBLEES®CASD L, 305HEDI, I, BIVNVED
T EN L 189 ke/a CANBICRT BEAL 9 —14Y L o te, O THL08 M EE LA RRER40R
HTit 483kg/a & 3,54, SNBEN LTH—4T% LR EDB I kD, SH 0FE%ZER
Lo B #50H BTt 828 ke/a E7enTWicdt, Ch4O0F BN LT LT EeEd L, £ R0 58—68% %
EHBBETH T2, LA TREHA OB T TEECEVCEDEENEDh T Litid. P¥R



KB B v= ¢ = O BBRRE & AT B OCARRS & OBSE 85

BEBELMEIR TSRS E, RERSEHN20—30cm i LS 30 B IR EVERThLh 1 RK
LTL3MEE 2L T, BIELBENENERCEDR G, ShbOPRITT OB IR BT 58E K
SFOBADREE X THO 2K & DS SR, BEE0A T TLZThERL2HR IO 1468E
B is kL CRD BRI, Time of first cutting

201 50days l
=0k
2 150+ e 10 l
Time of ‘“\0 v 1T 11
—_ cutting E 123 123 123
S = I T ¥
5 = 100 2 gl 0days
= =1 «
Lo e e
g 10+
£ oy s
S 10 ~ = 0 L] T R Lok O
e e 34 1234 1234
z 2 50 ) o = E
£ o i il N
S. i 0days
|©]
10
0 0 LLLL rr s e b1l
O 12345 12305 12345 10345
I i It /
Days after sowing time Cutting number Time of cutting
Fig. 8. Changes in total dry Fig. 9. Forage yield. Fig. 10. Changes in crop
weight. growth rate (CGR).

(Symbols show the
same as Fig.1.)

&1 ENE DR D &, BETAEDEOFORCRITSETARISETER Y D NFREAHE CORREE
Blus 7o, B30 E AIERBER: LIcBa O L1108, 40H 3 XUE0H BIMER b ik et Zh 1008 ¥ 2 U890
ARChH- . FERTIEI RO DENFREGHOL DY LT, BEBROELEZhLEh45, 50, 3L 60em
KET 5 LR b 2ER, Thbbh, HIENERDEREL Lich O CEEES LTEN » BRI
BE DM h OFEE E - . £ ORBEILETINLE LT OB EERIOH B IR b kit B E %
BT, LUTHREEENRKARDIEEEh ot L LIERBREOERE S5  AREHE 2RI T3 3 ODOic
DNTHBEVRTELS A pigdT S BN b Licdh O2ME- e B b AaZid bhicho . L LTEEED
W E LT L BB DS & SO BB OB b Dz &R e fno fo. Ik BAEEONEIIE 1 EN
BAOIRB I BT 5 5B& L MR BEEE YR LT,

PEoEBARAREREE (CGR) TRTLFIORO L b, H1EME D DL O OWTHHA LA EER
30F FTHDT/PEnofest, FOBRIOEBRMITERCKE D ELLICERTIRERTH T, TR
LTHEEED CGR TS0 B LENR b 2 TR b DT, EIR2EBNY &L 3B DERDOWTIX
KL BENR BRI OER LT, HBEH4O0F 5 LOB0HKE LEMNE Y 25k ob DTEREDH, EinTho
BELEMEDOL DH/AXL, FOELBEThhote. TOHACELT, BVERARZ B EFETRENW A,
27 C=OEREOE I IERREENEMETIMEY L okw, EXOMRELEE L OURbIEEEE
ERTHH L L8 L EBIE LT3 & BbRS.

—7, HUEHCHT HIEMEORD O, ETRKMDEELYH D EFLUFCRTES VEE L. £
# 1 BN b DB OWTHRD &, HEHS0E Tk | ROMLBEAETIIE. 2% TH o LT, 1, I, HX
VVREFRENR13.4, 12 4, $I0°12.0% LM HE VEL, ELBEEOLOREE - . HBEE4L0F
RELLERFN14.2, 12,9, HL0110.6% LIEBE DL O LR LI fEWEHE ORKR ¥ 1 —Br 0EY
B, ZhEER LAcE s b, RECEEEOEFTROBIAN T, BRLBEEOBHX A SFHRAREVD
oy BEEE LTERRMMGOBRENAONB ISR, BEESETRVWTRLIEREL KoT Wi,

FRME O - BEBBI BT 2 EARS PHEB S LTRSS ofEeBump L is b, Miks IOt



86 BRSNS 833% HF25 (1982

R BT B DVEH LOCEEOBR B IOLhOBAEHO=RAF —FL LTEBIRZE IR TS, FER
DEET BT NER DEBI0ARCHELIBH LTHRAREBB Lt Z L bhb. & Ok BEES0R 5ol b
BRI LARROBERES, BHOSE BRI Y » T 2 BNMCE 2 PRAED TEHM (4EED Thoii
by I, M, BIONVERELThEh12.5, 12,5, $X0°11.8% & Er - fofilit, WwFhd, 78 UCOWURE
FrBER B> TRV BREE % & DR DUNHET X .

Time of first cutting Time of first cutting

50d; - 50
i ays f‘ A}BA X 5.0t 50days
ERUS g %, oo M
é’o L] Ll LLL i " L1 Ll
5 23 123 123 z 0 173 123 123
z T 0T W = 1T T
2 . £0days N f& 2ol 40days
= 201 o
§w- '[f 5 25 “&’%& N
3 11 1111 g ! ;
o0 FETRS VLR AT! g0 VRS VETRR VAT
Ei i i N 5 3 T m 7
3 . Nidays % 50l 0days N
& L W’AAAAAJ{ ‘25-%&%\‘\
0 P e rrrey el 0 prelg vy breyyovreld
TZ345 12345 12345 12345 12345 12345 12345 12345
I 1 I 1 I I I [
Time of cutting Time of cutting
Fig. 11. Variations of carbohydrate Fig. 12. variations of nitrogen
content. content.

ChEeR LT, SRBEOHB2FI2MeoWNTah 5 e, £1ENREOE DV CIBEH0E TIiINEO |
Ry s E AR TRORRINTS 4.7—5.0% LFELLEhrok. DPWTOHBETIRL, I, S IVVER
ZNTEN3.6, 4.8, BIV4 2% L EMCIOFEABRIDOLTCRLIBET T L ELRREBBELGETOL ONfEA
KEBMERR Ui, SOREHEEOACES EZNENS.3, 2.7, IV 2.8%L—BET LTI, /i 2HM
VB OBERCOWTENR ) 2ERD & L CAEET LT,

BEDEky, fFhofRs Ol 2%2 5 &, #1 BNERMEED 2 LBV O X b B RKCERE R
WA, BRPERBEVCEBRBCS -z LD, FLTEEER AL OBRELYHRE L UTRKILDLKE
i<, BRTHELS Lo T EXSh5, LA THELENEMBRHERETS 2 LItk -»T, B,
Fiohb, MBREOMEER XU THOEBRENA R EREL-TWT, ZORGBTHEELEDBRBLCA-LI LR
8%, ZORCEEUTHE®, §E o9z, |5, KELHW ZKREOFEN L EBNCMITT 58, F
DEF IS TERT 5 AR OTHRY OHENI BRI X » TEE TR TRET S &L OBEMN, & <@
SEBRCHBETHDE EETRBLTH 50, FEROBRIVPLILCIOEZELFEIRLTCVHLEBbh3E. Lr
b R BB DI AR OB BB - T—BE R A BRBICS B 2 LAHEIhD, Rl
¥ O BB ST 5 EGH O SE T EEHE0 A LR CIA T 5 O, EfEN 2 OB BEEN - TH)
BHCEERbLIhe, Z0X5 7k, & RBEKLDEBE OFE - EBREFAR DO FEY BT THMIET SR
RAEdLDLEEIRS.

ZDX 3L ENEREBREAYE 2 B SBEO a1 BB HAER KT ATERSEENRIL - T DT,
SREIIRIC 13 5 ROV THRE L, TORRBEHS0R ORDIAER 2D T L DS 4 EAl )
PEETHELBFEREE LTRKRERY, BEE0E R v 2B OT2EM b Lich OTIZERRY
IEARKELD, WThLBEREEOL DR E - OEMIETE IR T

075, 81 ENR b 2 REH0H KRl LBaunmRoc &, 40F BT iak@n bh ol EIES
AONICTEES OB DTk, & ORI BT AERGERERNBOE, 5425 LHLMLCRETH B LERLT
WhB . FLTRRODEENT -T2 7 Eo @ DT DR YR D &, ¥ TFRALELEWC, SREHES 0L



AE B vz =0 NGRS EBTRC AR & OB 87

BT HE R LTS BREES0H K i E KRBT A EHRBR & ShaWigy 22%¢® 2ix T o, BFE
2kg/a HE LTERT S LR FOL0fE Ly, 0 LTAE0.8% Thole. T TERYHELE LIHE
BT BIEMBERBERS S TOBRBELIETS E, 0BT FThFhl8% L 6 %Thh, 0FTIII6% L3 Y
s Tk GRER). thiem LTERY 2ke/a 5 LT LIEW R RRF ORIET A O 2 fFYLEE (600 —700
ppm) FTTHAR - BT 2 & BHEH0E T BKLW116%, EFKiL8.5% DREBTH » THELIHE X hinh
S12® Ak, ZOBAKRY =2 =B L RIS SR NEES DM b OEE Ok &\ EEETC AR
EBERELLELRIB 2 ETH1®,

oo
=1
T
w

.

—_
=

Nitrate mtrogen content (percent of dry wt)

<
T

Carbohydrate content (percent of dry wt)

Nitrogen content (percent of dry wt.)

0 1 I L i I 1 I} I Tl 1 1 1 ] 1 J 1 0 1 L l_ 1 1 1 ! 1
9 12 15 18 2% 3 6 12715 18 2 4 3 6 g 1z 15 1§ 2 24 3 6
Time of day Time of day Time of day

Fig. 18. Diurnal changes of Fig. 14. Diurnal changes of  Fig. 15. Diurnal changes of
carbohydrate content nitrogen content at nitrate -nitrogen
at 40 days after 40 days after sowing content at 40 days
sowing time. time. after sowing time.
(Symbols show the (Symbols show the (Symbols show the
same as Fig.1.) same as Fig.1.) same as Fig.1.)

CHODBETAEROBEYRATS L, 1 BB OTROWE FIBMES0E ¥ LU0 7, HEHS0H
AEBAME Licd O OH 2 EHRMCH » T RBORTEF VLRI h 552z, FREr - L LEE
BOACELENE AR L 0RO OBEARE TR DX R Lixsabhighoic, LR To
1O ORI RPN 3513 B RALBE, ThbbXARDOS VH L OBERKREVC EHRLTVS. £ Z
THRERICI T H 7 ) EILEE ORERI R T ¥ 7B MHA0R © &  EERC 1T 3 kL, B3R LORE
D 8 BAYLEE D AT L ERE L (B13—15KBR). WO igElEE © ARk E <, ¥oRKRkly L %
YR L OBIEANEGC LR D . L LTI RMNIRED | R L IR EVRES W T—BEETHD L &
LRI X » Tit—B OEBAECETF OThNS 5 o L2354 L WBERFE ., FES OB KT % & 2 7 €= 0F|
FAEBA L5 & 64% BFNBETH D EZNRTV B, Licdls THE LVIR Y BB SR DERE L HT L
CPBFERRDBE EXFRLTVS. kZ Ok ) ieiER P REECHE L CORMRE DI AL, BoRK
(Lap st & DRAREE, X LSS kS OB OBERM eE 2 HOHAD L e TEHEI LR T
ETHAD

PED#EENS, v 7 = W BEEE 2D T b IRHEHS0—50 8 M st 2B & OF B & <, BEHEMD
EEEIIEAT AN, E1EMER Y 2 COMBETHMOR R E, FLEHT R EIEEL LCOE L ENRE
RExED B LATECLETHNC BT 52 NEr D 5 HAIKRE {feofe. UL LS L ENEREIRE & £
RS DRIMLDEE L 3B D, ERPRELITECMRY I OKY, FPEROEERBIR - T\, ZOkd,
BB & iEs T EEN 03213 & 2SR R E WHAERKHRERDE D, Lrb AR
KRB L - TCHERAMBRETRNZONS & L BERER Y coHANER S A, LIhi»T, FEROER
BAAFBEENECSBELRECEBRNTRINS Y 2 7 ¥= DA B 4T HE o BRI A2 ERkT
B LHVBEETHHN, FOBOFRE LTHESFEENRLABLCIHNET 2RET D2 LR THL L%
B o Lic, L Lo OMOIER RS 2O RBEN L 0 RIHIENLSEL B L, SHEINRMBIGEOELE
e, MBS ST FRS OFI 2 S REFEERCH T 2FRHEPLETH 5 Z L8 EHTE D,



88

1

(2)

(3

4

(5>

(6>

&P)

(8

2

Qao

an

BRI RS

3l A X ™

Association of Official Analytical Chemists :
Nitrate and Nitrite Nitrogen (18) Official
Final Action, Official Methods of Analysis,
11th ed., 126-127 (1970),
THEREBER - FRMEUHRE : ¥227¢=0
R, FAACET 3B 1Ly =08k
BB T 5 RBRER4E), FRMAEY
B RIARI48 « 494 BE(1974), FIAHRAS) X
hE|H.

HREBEE] : v m 2 C=REORERELETR
o BB DT, 3R HFE - BRI

1979,
B — ol AR - RS BT

B R U0 iR EO BEREEDO T
Bistsf wounT, #1H MR B4E L
lcée OREERIE R ORME, BAES, 22, 197
~202 (1975).

HEPET « hEHE— - TLAEREEE « iR E &
ety = 7 €= OREFE, BRE, 46, 878
880 (1971).

HEHET - hEE— - {LEBE : SEEmE L
TOva s ¥=0REE, MESERKR, 26),
53-70 (1978).

RE FFNL F:ESEEORKLER-X
5 ABH BT A WA T O, AR, 24
(3, 59-60 (1978).

KE B RARE  SREROET b0
gk JET EXEER L RBTVARE
O BT, AfEfE, 47 (12, 87-88
(1978).

KE BEAER-EBF OB EROB R
o AROSBBENY VS —DEB RHOK
BARSICRIETEE, L oL s oM

fRicouC, BYRMEZAE, (18), 23-27 (1979).

KB BBRAFE: v v=0&FRLY
RAERRSCRIETFH L FHROIHOBE,
B Fopesf, 32,65-70 (1981).

BT HERE - WHKT - FERA : ElnE o

#33% #H25 (198D

a
as)
as

a8
16>
an

as

(19

@0
(2D
22

@3

BRI R R T 535k (D) BB
DMy & B, BRESAWH. ©, 101-
104 (1976).
BIE B SRR - BOE 04 JOVERE,
ME » & FBE, FEY - Eome QIRH
B, 89-45, W, FEE A9TD).
BIEHREE - LE | MBEOF4AKETH4#
- EFREEBRYE, 128 MBRORME LFE
L OBMRIT VT, HEEE, 16, 149-155 (1970),
BEFRE « SRS - SREDEB R L OERE,
WRE L B, REY - Biopi (UE
WD, 45-58, W, EER Q97D
WEE— : WES © EREEY & £ 0 o1
(&) varv=, HIEHN, 24, 65-67 (1969).
KIRZES : RRREREE &8, B4, 42
445, HR, HRFar (1948).
B A BARNE - KEEE : $htRc ksl
5 FEEY O BERE toWwT, vyaszds
OMBL ST & T, SUNERETE, @0, 202
1978).
BHKERNSEREDRE - BAAERARE .
BRI B BT 5 R R BUR B4 (1969
-1978), 1-170 (1979).
H« KRB - FRIELART, 257-279, BN, AKX
BB S, 97D,
HMARERY | B ECEEREE X & BIRRE,
L 0¥ LiER—T O2(EMIHE ORIELH]
P, 1-156 (1978).
RE B UAKHE R EHEER:e-X73F
A DFIRET CRIETRER L O, AfE
2, 41 (12, 27-28 (1972).
EREY - BRELE-@B AR v=227¥=0
&%, Bhok IETmtopE aEEE 22,
180-185 (1976).
WricHT, M, J,, DavisoN, K. L, : Nitrate
accumulation in crops and nitrate poison-
ing in animals, Advance in Agronomy, 18,
197-247 (1964).

(19814210 /31 H %)





