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#Y 7 b R (R Core Team, 2014) ZH /-,
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7= (&1). RIZEMHEDIZCIITHD, B
1A DR TREKRTHo. K &CI' T2
F2DNM% LU EEEDDIIEMABING 2D
DAY M IFEORHIRICEET S EE
BRAA>THBEEASN. 3HRICHID
=D SO THY, 14 0aFRkid 10
mM IZilifz iz oz, 3EMEHL TKS, CI,
NO;, ZHREHEHMEDHICIE 1%KETHE
ZADHBEEF, PO L HEEREOMICIX
FRELEOHBMEFENERZ N (R2). L
ML, NO BEUPPOS IR K'BLUCI &k
L THTETEAERSEL BN O,
REERICE2EEIWNEL, FEMNELVE
EXl. £, oA EOBICHARSHE
RBROND ZENHo M IERETL TH
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#£1. 2013~2015 FREY O F EDWHABRPAF > SHER (mM).

2013 2014 2015 Eiy
Na® 3526 21%12 3322 3.0+22
NH, 13£17 1317 55106 2765
K'  657+186 58.1+188 639+19.0 62.1+19.3
Mg 8425 94£29 7726 85+28
Ca¥® 4719 59%21 4516 50x19

cr 39.7+11.7 352108 380x115 375117

NO, 0000
NO;,  0.1%02
PO 5.5+3.6
SO~ 161 £4.7

0.1£0.5
0.1 £0.1
4.1 £2.5
155+42

00+0.1 00+03
0.1+0.2 0.1+£0.2
47+25 48+3.0
13.8+3.5 15.1+£43
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Fg2. WHBEPAF L QEREHREMRE L OMOHEBERS
2013 2014 2015
Na 0.57*  -0.13 -0.03
NH," 0.01 -0.11 -0.09
K S0.32% 048 ** 029 **
Mg 0.04 0.18* 0.16 *
ca® -0.01 0.20 ** 0.27 **
cr -0.63 %% -0.54* 039 **
NO,~ 0.04 -0.01 -0.06
NO;~ -0.36*  -034* 044 **
PO, 0.13 * 0.19* 0.38 **
S0.2” 0.06 0.05 0.22 **
EC -0.59**  0.60**  -0.46**
*BLUSIENEN S%BLUL 1%AETHETH S Z L2 RT.
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#3. BTIRD 2013~2015 FRBY O FEDWABP K, O IFR (mg L7).

K'afs Crafs

2013 2014 2015 2013 2014 2015
Fhm 2672 3378 3016 1188 1444 1614
TENS 2231 2392 2373 108t 1206 1384
MR 1573 1574 1754 1203 1083 1541
RITRE (BH) 2851 2143 2212 1519 1217 1240
WlEEE (ENH) 2849 2464 2380 1396 1268 1349
R 3361 2238 3394 2107 1269 1968
Epn s 2201 1751 1314 1819 1289 1046
IABZLRHFRRBXE 3087 2228 2444 1525 1234 1241
TREB IS 2962 1866 2456 1731 1059 1238
ek 3015 2291 3312 1612 919 1329
VET-E 1 2513 1648 2318 1380 737 1259
Pl $=%. L] 2710 2341 3109 1337 1189 1948
Kz 2332 3394 2605 1048 1900 1413
EENHE (BFRLE) 2195 2522 2282 1225 1710 1010
EHMS (80) 2355 2075 2389 1246 1282 1186
ShAmS B 2111 1519 2063 1145 925 938
IR 2618 2814 2992 1388 1510 1141
iy 2567 2273 2496 1409 1250 1346




40 UL B48%E B1B (201D

L. 30 @fLL EMaic gl & s,

NiF8, Ni2l, Ni22, Ni23, Ni27 b4 > 7
VEDENS BRETH/DTINSOREE
BETOMBKEL. SERBLUSKETY >
INEMELEEEDOK, CUrEEREHRER
EOMOMEREZE 4 I1ITRT. ZOBRIE

RER, R[EICE > TRASAEMSEL TA&OMH
BIBR TH 7. CraaREHREREDMIC
32015 FOHMAERE, 2FERMIIBNWTEH
BRI N, (ERHITIIFFICEEA
S L THBEREAE <, SFHITIE Ni22
® Ni23 TEHWHEMTH o .

F4. FRBIURBETLOWTREPK, O SHREHEME S ORMR.

K'&H%R CIrEa®
2013 2014 2015 2013 2014 2015
#Fhfiz 024" 060" 055" -063> 052" -067"
fE%  EHiix -006 -043° -0.11 034" 055" -023
RIBL -045°° -046 " -0.22 073" 060" -028°
NiF8§ 007 -049" -0.18 036" 042" -035°
N2l 012  -061° 0.02 011 08" .079"
@ Ni22 048" -0617 -050° -0.80" -0547 -0.32
Ni23  -0.08 -036 -054° 077" -0.68° -0.43
N27 050" -022 -039° 037 -0.16 -064"

*BERUHIZN TN S%B LU 1%KHETHERETH S = L &RT.

SEMDEY > N ERRIZ, EC ZRALE
Bz, K', Cr&ARzEMERE L TERRE
RBLEER REREIITHhTNR = 082,
073 @Ml &MB ECDiEZE D EITKY,
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EEZohK, BERRITy = —0.0046x —
18.005 &7s o 7=, 2013 I 2K D 17.64%753,
2014 fEi3 2.94%4%, 2015 FEIT 12.5% M KL HEEE
E#H (13.1~14.3%) 2 TE-> YTV TH>
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3. WHREC S HAEGEE & DR

R o SR TH E N /- [ HEEEE DIs% T RIK M %,
KERIISERGIROREEES (13.1~143%) 25T

fe. Eie, HEEREENS EC 2MHEET 2720,
HEBELZHALK, ECHNERE LS
OEBRRITy = —62.2499x + 1632.463 /x>
7o, HREPERE 2 HMEFEER O TR 13.1%& Lk
&L ED EC OFHMEDS LT 95%FHIX BiEi
817+283 mS m"', DF 534~1100 mS m"
M 95%TFRIX R &iso 7=
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SEMICHAY, BRE - MBRIRICHEEY
SHESMIHM SR I N TR E
TR, K'BXUC ehZhigs
KRHESIENIH/IA L EBIATHY,
NSNS FREHEHBEORICBHERLRAD
HEREGENED SN2, Zhid, BHEP K
SHARIIBEELAOHMBRERATDIEVNI)I
o (1996) oG E BT LT TRL,
ClIMEEMRTOEERTH S LS Watanabe
et al. (2016b) DHEEXFTDHDTHS.
Bty > TN OER, R RIS ENEE
BRoTWEIZHhnb 5T 3 FERFRRDEHM
NERINZIEMS, K'BLUCAEY Y
FEORHICKEREEEE5ADDERATH,
IhoaMReELKRBEEENBEMLICED

ThdEEXT

EEMICXOBHRP K, CrEgFRIIKRE
SRIZY, TS HEROBVMISIZ EHEE
METIDHEANR SN HHHET K, CI°
SERELEP K, CrEFROMITITHVE
RMEFEET S (Stevenson et al.,, 1970 ; Kingston,
1982a, Lingle and Wiegand, 1997) Z &b,
BIHEHR K, CISFROEM > LHUR T
WPIRFARRO K, CIIAERLTWEES
A3, K, CrofGRO—DICED —HK
WA UREITH DAY (KC) HMHH5.
HARENTIE Y BRI 58, ER, Sk
EWL D 5~25 kg 10a-1 OHHTHMN < ED
S5hTWnS (BRBREHKER, 2015 Mk
IREMKESS, 2015). —BMICY FUFER
BTHEAINSESEEHIIZ KCIERD A
MO~1%EEESN TSI ENSHVESH
BDEWBEZHERT S I &R R LI E#R
THEEALGN. KHAS (2000) EMERO
B b FEEEESRICHEDE S LBORE
W ETOLKE YHFIUFEREFOKES
BRETHEPICTENZHBME K SFRITKER
SHEEBUED L ITBRTHZEMEL T
W3, e, CMEISRETILIREE
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wHETRLELECICE 2 ENBEINS
(Kafkafi, 2001). ZOXIICENOY T F
CEMIZIZK', CIMNERICEET S LHERS
N3ZEMSHBKCDHBIENTHDEE
Zoha, BERAERIZX MEMA, BAGRR
BECERTZZ NS, KCIRIBIZREEES
TR MIFEEAEBROREICESTH
BEXTHD. /-, K, CIreEREHEHRE
MoaDMEBERRIEY > T ZERPSETH
BliLZiCbEShE Zhid, ok
HEMERN, SBICHHPDSTHEYTHD L
ZREELTWS,

K*', CF&ARFAN ECOHHEHMELAD
HEBEFRERL T/, EC &K', CIE8FR
EDMICIZ@WIEDHBIBRAREE I h -2 &
M5, ECEK*', CIOEEELLTHRATES
EEZ SN, EC ORIEIIIERICHED DR
HTHD, BEOHEBRLEMTHE I LMD,
BN TRITHOS A IZEC A—F—&WDf
W, WP RS BOEEICHIAL 6MH S
(Kingston, 1982b). RIFRDFiEZITDI & T,
BATHEABOHEK", CIraFREERIC
REtL, F—YORBERNOFIHNTIETS
2eEZONE. HEBELZHHEYR, EC%
BRZEK E LU TR 2T O HRER AL
BEHDO TR 131%& 2% EC Dz FRIL /=
EZA, FHIHEE ST mS m’, 95%TFHIKM
12 534~1100 mS m* &>/ NS, EC
#1100 mS m' LA k&> B, KCF
BOEVEROFEHZBRIZEID DR EDHE
MAEETHDEEXoNL. LLEsAS,
EC 481100 mS m™ LA EDH > FI)ViT 3 EM%E
BUT8YLINUABY LN I ENS
FHUETH S 81T mS m™' ZIBELTHRHD
fTOMENDD. i, PEELTTRLIE
EENRITWINKEC 2RETHETHUD

BREERICOZOENEZEATESWREEDD
5. GHRIE, WBRANOEEBLERLEDAT
EC 2SE M o 2] &I E DRI KCI KR it 2 5
STRENRHZOMEHSMIL, ZDLIR
KEDWEICL S HREROADELZRAET S
FETH5.

BiEe

BIHRY > TV O HB L UT—5 OBREIC
ZHnicidniz NPO BB#NA 4 < A%
t 2y —OHABRBKS X UHNFRICE ®K
HOBEERTS.

Abstract Fertilizer management practice is one
of the factors that influence sugarcane quality.
We focused on nutrients present in sugarcane
juice, especially K* and CI~ which were thought
to be harmful to sugarcane quality from previous
reports, and investigated relationships with pol in
cane (PIC) to achieve a quality improvement
through fertilizer management practices. Moreover,
we examined the effectiveness of measuring juice
electrical conductivity (EC) to easily estimate
K" and CI” concentrations. From 2013 to 2015,
we collected sugarcane samples from all of the
sugar mills in Japan. Juice analysis over the
three years showed that K* and Cl~ were the
most abundant cation and anion in the juice and
that both negatively correlated with PIC. K* and
Cl™ concentrations significantly varied depending
on production areas and those with higher K*
and Cl” concentrations had a low sucrose con-
centration. This finding suggests that sugarcane
in those areas may have been supplied with these
two ions in excess. EC always positively corre-

lated with K' and Cl™ concentrations and the
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mean EC of samples with lower PIC than the
standard value (13.1 to 14.3%) was 900 mS m™.
EC may thus be a reliable indicator of K* and
Cl” concentrations and could be used for nutrient
diagnosis because of its ease of measurement.
For improving sugarcane quality, we recommend
that potassium chloride, which supplies both K*
and CI” and is a commonly used potassium fer-
tilizer for sugarcane production in Japan, should
be used in lower quantities in a year following
one in which the EC of sugarcane juice at har-

vest is higher than 900 mS m™.

51 AR

Anderson, D. L., de Boer, H. G. and Portier, K.
M. 1995. Identification of nutritional and envi-
ronmental factors affecting sugarcane produc-
tion in Barbados. Commun. Soil Sci. Plant
Anal. 26: 2887-2901.

Bokhtiar, S. M. 2004. Interrelation of soil and
plant factors with sugar accumulation and ma-
turity of sugarcane and ratoon. Bangl. J. Bot.
33: 63-67.

Golabi, M., Naseri, A. A. and Kashkuli, H. A.
2009. Mathematical modeling of the relation-
ship between irrigation water salinity and sug-
arcane juice quality. J. Food Agric. Environ. 7:
600-602.

Gomathi, R. and Thandapani, T. V. 2005. Salt
stress in relation to nutrient accumulation and
quality of sugarcane genotypes. Sugar Tech 7:
39-47.

Kafkafi, U. 2001. Introduction; Potassium and
chloride in soils. In Potassium and chloride in
crops and soils: the role of potassium chloride

fertilizer in crop nutrition, 11-15, 29-47. Basel:

International Potash Institute.

BRBREBHKESR 2015 tHHRBIUHE
[Eek#EdES 9. ¥ FUFE http//www.maff.
go.jp/j/seisan/kankyo/hozen_type/h_sehi_kizyun/
pdf/08460105chapl_6tol 11.pdf

NS (E - LBIERE - BERBEE - KLt -
RKRDOYF - REHE - RIBHHE - AMAEER
1996. b FERXRPORBELEBITELD
BfE-BARBEGHEBOHEG —. HEK
31: 2-10.

Kingston, G. 1982a. Ash in first expressed cane
juice at Rocky Point?l. Factors affecting the
inorganic composition of juices. Proc. Aust.
Soc. Sugar Cane Technol. 1982 Conf. 11-17.

Kingston, G. 1982b. Ash in first expressed cane
juice at Rocky Point?ll. Effects of geography
and varieties. Proc. Aust. Soc. Sugar Cane
Technol. 1982 Conf. 19-22.

Kumar, V. and Verma, K. S. 1997. Relationship
between nutrient element content of the index
leaf and cane yield and juice quality of sugar-
cane genotypes. Commun. Soil Sci. Plant Anal.
28: 1021-1032.

Lingle, S. E. and Wiegand, C. L. 1997. Soil sa-
linity and sugarcane juice quality. Field Crops
Res. 54: 259-268.

Meyer, J. H. and Wood, R. A. 2001. The effects
of soil fertility and nutrition on sugarcane
quality: a review. Proc. S. Afr. Sug. Technol.
Ass. 75: 242-247.

MR B HOKEESR 2015, & &5 USRS
http://www.maff.go.jp/j/seisan/kankyo/hozen_type/
h_sehi_kizyun/pdf/satokibi.pdf

Oliveira, S. R., Neto, J. A. G., Nobrega, J. A.
and Jones, B. T. 2010. Determination of

macro- and micronutrients in plant leaves by



44 ISR B|48% B1 S (2017)

high-resolution continuum source flame atomic
absorption spectrometry combining instrumental
and sample preparation strategies. Spectrochim.
Acta B. 65: 316-320.

RERET - FEOTE - BILMEX 1994, 2 &
D EVDRBEDHME. MEHRERER 28:
7-12,

KHEFH - ABET - ERTET 2000. #h#l
RIZHB Y b U FEOREZH & k.
HIENZH 66: 56-59.

R Core Team 2014. R: A language and environ-
ment for statistical computing. R Foundation
for Statistical Computing Vienna, Austria.

Samuels, G., Landrau, P., Alers, S. A. 1955. Part
I: taking the sugarcane-leaf samples. In The
method of foliar diagnosis as applied to sugar-
cane. University of Puerto Rico, San Juan. 8-
22.

Stevenson, D. M., McGrath, G. J. and Statham,
M. K. 1970. A potash survey in the Pioneer
mill area. Proc. Qd. Soc. Sugar Cane Technol.,
thirty-seventh Conf. 39-49.

Walworth, J. L. and Sumner, M. E. 1987. The
diagnosis and recommendation integrated sys-
tem (DRIS). Advances in Soil Sci. 6: 149-188.

Watanabe, K., Nakabaru, M., Taira, E., Ueno, M.
and Kawamitsu, Y. 2016a. Relationships be-
tween Nutrients and Sugar Concentrations in
Sugarcane Juice and Use of Juice Analysis for
Nutrient Diagnosis in Japan. Plant Prod. Sci.
19: 215-222.

Watanabe, K., Fukuzawa, Y., Kawasaki, S., Ueno,
M. and Kawamitsu, Y. 2016b. Effects of po-
tassium chloride and potassium sulfate on su-
crose concentration in sugarcane juice under

pot conditions. Sugar Tech 18: 258-265.



