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Kazuhiro Oyva : Fertility Studies on Soils of Okinawa in
Relation to Sugarcane Production 1. Nitrogen absorption of
sugarcane on a mature and an immature fields
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Table 1. Physical and chemical properties of Inamine soil and
weathered Kunigami gravel studied*

Depth pH  CEC Eixchangeable base (me/100g) Base Total Organic Avail

Soil (e (HO) (me/100g) €2 Mg K Na satu N matter PpOs Texture
R S ®» B )
I“'f‘l‘m“e 0-20 82 2108 4012 248 056 016 100 013 17 18  SiC
SO1
Weathered

Kunigami 0—15 4.4 6.11 1.22 0.17 0.13 0.06 2% 003 03 141 SC-CL
gravel

* pH was measured on a suspension of soil : water ratio of 1 : 2.5 with a
glass electrode pH meter. CEC (cation exchange capacity) and exchangeable
bases were determined by a method using neutral normal ammonium acetate
solution. A semimicro—Kjeldahl method was used for total nitrogen de
termination according to Nishigaki and Shibuya’Q Organic matter was detemi-
ned by Walkley method. Available phosphorus was extracted with 0.002
normal sulfuric acid soltion. Texture was expressed on empirical esti
mation.

A ] 12 Hanzawa?) OE#9 2 EEERME (Kunigami gravel) /NSO EDOBRLEA 1973
IR LT LBSERE Lc L AT HEREBOLARELELL, KEERSICEBLLLTH
e BT C ORMMAFBEE % ABM (weathered Kunigami gravel) &L THRRL7. DRI
b b 1B T 5 SRR SONKICE 2R IES 2 VR ETNICEUT 2 LEHBERT 5LEZL S
N3. BHEE~ - ¥ I3 RERERY L LOZCHRT 5 HBEGHTIEL TS LB S, Oya8)
LDEEWIEC ATIIC OB HIRIApH MEL, HEMCE LWRRES V- TICET 5o z DOHE
TH -8 (Inamine soil) & A%l (weathered Kunigami gravel ) O—RFRLF Y3 Table
LIETRTEBOTH 120 T C THMTICEHR Ui v 7V i3 HER IEKO ZBBDZNY + U F SOYe 4 =]
SRR L bDTH B0 RBRMMOEYE VARBSBRMAE DS LOIF, BLETARKBIC DABNE
B TR, BEIFEOMY LY FEIKDARBERINI D EEL LN Bo #RIC Table 3iC
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Table 2. Cropping sequence of the sugarcane studied on
Inamine soil of Ishimine farm and on weathered
Kunigami gravel of Gabusoka farm

Date
Crop :
Inamine soil Weathered Kunigami gravel
Newly planted Apr 26 1974 Oct 10 1973
(the 1Ist crop)
Harvest Mar 19 1975 Apr 14 1975
The Ist ratoon Mar 19 1975 Apr 14 1975
(the 2nd crop)
Harvest Feb 21 1976 Feb 3 1976
The 2nd ratoon Feb 21 1976 Feb 3 1976
(the 3rd crop)
Harvest Jan 18 1977 Jan 25 1977
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Table 3. Fertilizer application to the sugarcane crops grown
on Inamine soil and weathered Kunigami gravel

Fertilizer Nutrient element, kg/ha

Crop . . Date
application N B,05 K,0

Inamine soil
Newly Basal treatment Apr 925 1974 — — —
planted Top dressing 1{ May 22 1974 168 60 96
” 2 Jun 28 1974 168 60 96
Total 336 120 192
The Ist Basal treatment Mar 19 1975 - - -
ratoon Top dressing 1 Apr 25 1975 168 60 96
” 2 May 21 1975 168 60 96
Total 336 120 192
The 2nd Basal treatment Feb 21 1976 - - -
ratoon Top dressing 1 Apr 7 1976 189 67.5 108
” 2 May 14 1976 189 67.5 108
Total 378 135 216
Weathered Kunigami gravel

Newly Basal treatment Oct 9 1973 151 247 132
planted Top dressing 1 Nov 9 1973 76 - -
” 2 Jan 8 1974 76 247 -
” 3 May 14 1974 76 - 132
Total 379 493 264
The lst Basal treatment Apr 14 1975 151 247 132
ratoon Top dressing 1 May 15 1975 76 - -
” 2 Jun 16 1975 76 247 -
” 3 Jul 10 1975 76 - 132
Total 379 493 264
The 2nd Basal treatment Apr 26 1976 151 247 132
ratoon Top dressing 1 May 21 1976 76 - -
” 2 Jun 23 1976 76 247 -
” 3 Jul 20 1976 76 - 132
Total 376 493 264
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Table 4. Date of investigation of the second ratoon crop of
sugarcane on Inamine soil of Ishimine farm and on
weathered Kunigami gravel of Gabusoka farm

L Inamine soil weathered Kunigami gravel
Investigation
no. Date of Days after Date of Days after
investigation ratooning investigation ratooning
0 (Start of Fed 21 1976 0 Feb 3 1976 0
the 2nd
ratoon crop)
Jul 1 1976 131 Jul 12 1976 160
Nov 12 1976 264 Oct 28 1976 268
3 (Harvest) Jan 18 1977 331 Jan 25 1977 356
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Table 5. Number of the sugarcane stand per hectare at
various stages of investigation

Inamine soil Weathered Kunigami gravel
Investigation T -
Sugarcane stand Sugarcane stand
no. Date Date
per hectare * per hectare=*
0 Feb 21 1976 0 Feb 3 1976 0
1 Jul 1 1976 1.71 x 105 Jul 12 1976 1.17 x 105
2 Nov 12 1976 1.51 x 10° Oct 28 1976 9.40 x 104
3 Jan 18 1977  1.50x 10° Jan 25 1977 9.40 x 104

* The number of sugarcane stand per hectare for the experiment farm was
calculated from the mean of the blocks and plots investigated.
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Table 6. Mean weight of a sugarcane stand and a raw cane

at various stages of investigation

Investigation Inamine soil B Wethered Kunigami gravel
no, Date Mean wt (g)* Date Mean wt (g)*
Sugarcane stand Sugarcane stand
0 Feb 21 1976 0 Fed 3 1976 0
1 Jul 1 1976 354 Jul 12 1976 417
2 Nov 12 1976 1,264 Oct 28 1976 1,153
3 Jan 18 1977 1,056 Jan 25 1977 1,129
Raw cane Raw cane
3 Jan 18 1977 897 Jan 25 1977 937

* The mean weight of a stand and a raw cane for the experiment farm
was calculated from the mean of the blooks and plots investigated.
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Table 7. Total fresh weight of the sugarcane stand at various
stages of investigation and total weight of the raw

cane
Inamine soil Weathered Kunigami gravel
Investigating — — - —
no. Dat Total fresh wt Date Total fresh wt
¢ (ton/ha) (ton/ha)
Sugarcane stand Sugarcane stand
0 Feb 21 1976 0 Feb 3 1976 0
1 Jul 1 1976 60 Jul 12 1976 51
2 Nov 12 1976 190 Oct 28 1976 121
3 Jan 18 1977 159 Jan 25 1977 118
Raw_ cane Raw cane
3 Jan 18 1977 135 Jan 25 1977 98
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Table 9. Percent of nutrients in the sugarcane leaf blade on
Inamine soil and weathered Kunigami gravel (70°C
dry matter basis)

] Inamine soil Weathered Kunigami gravel
Investi- Ratio © Ratio T
gation no. atio o atio [o]

Date % Kunigami Date % Inamine
N
Jul 1'76 1.53 100 Jul 12'76  1.67 107
Nov 12 '76 1.66 100 Oct 28 '76  1.28 77
Jan 18 '77 1.23 100 Jan25'77  1.34 109
POs
Jul 1 '76 0.44 100 Jul 12'76 0.42 95
2 Nov 12 '76 0.31 100 Oct 28 '76  0.28 90
3 Jan 18 '77 0.40 100 Jan25'77  0.48 120
__ K20
Ju 1'76 1.16 100 Jul 12'76  1.44 87
2 Nov 12 '76 1.38 100 Oct 28 '76  1.61 117
Jan 18 '77 0.41 100 Jan 25'77 0.54 132
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Table 10. Percent of nutrients in the sugarcane leaf sheath
on Inamine soil and weathered Kunigami gravel (70

°C dry matter basis)

Inamine soil "-kVV‘(:,;ﬁi;ed Kunigami gravel
Investi- - e e
gation no. Date g ~ Ratio 1o Date % Ratio to
Kunigami Inamine
— — N
1 Jul 1'76 0.92 100 Jul 12 '76 0.85 91
' Nov 12 '76 0.64 100 Oct 28 '76 0.52 81
Jan 18 '77 0.51 100 Jan 25 '77 0.49 96
— P05 — S
1 Jul 1'76 0.22 100 Jul 12 '76 0.24 109
2 Nov 12 '76 0.19 100 Oct 28 '76 0.14 74
3 Jan 18 '77 0.23 100 Jan 25 '77 0.26 113
U KZO - U
Jul 1'76 2.69 100 Jul 12 '76 1.75 65
Nov 12 '76 2.40 100 Oct 28 '76 1.81 75
Jan 18 '77 0.69 100 Jan 25 '77 0.60 90
Table 11. Percent of nutrients in the sugarcane stalk on
Inamine soil and weathered Kunigami grave (70
T dry matter basis)

) Inamine soil Weathered Kunigami gravel
Invgstl— Ratio to Ratio to
gation no. Date % Kunigami Date % Inamine

i N o

1 Jul 1'76 1.33 100 Jul 12 '76 1.23 92
Nov 12 '76 0.58 100 Oct 28 '76  0.57 98

3 Jan 18 '77 0.22 100 Jan 25 '77  0.43 195

e P —

1 Jul 1 '76 0.41 100 Jul 12 '76 ~ 0.53 129
Nov 12 '76 0.13 100 Oct 28 '76  0.10 78

Jan 18 '77 0.13 100 Jan 25 '77  0.10 77

- o KoO

1 Jul 1'76 2.45 100 Jul 12 76 1.94 79
Nov 12 '76 1.00 100 Oct 28 '76  1.01 101

Jan 18 '77 0.98 100 Jan 25 '77 0.53 54
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Table 12. Nutrient absorption at the early, middle and late
stages during the growth of sugarcane on Inamine

soil and weathered Kunigami gravel

Inamine soil Weathered Kunigami gravel
Stage of Total Absorption Total Absorption
growth Date absorption at respective Date absorption at respective
stage stage
N (kg/ha)
Early Jul 1'76 112 112 Jul 12'76 98 98
Middle Nov 12'76 305 193 Oct 28'76 184 86
Late Jan 18'77 156 — 149 Jan 25'77 140 — 44
P20O5 (kg /ha)
Early Jul 176 32 32 Jul 12'76 29 29
Middle Nov 12 '76 68 36 Oct 28 '76 36 7
Late Jan 18 '77 78 10 Jan 25'77 30 -6
KoO (kg/ha)
Early Jul 1'76 185 185 Jul 12'76 118 118
Middle Nov 12 '76 494 309 Oct 28'76 318 200
Late Jan 18'77 459 - 35 Jan 25'77 165 - 153

Table 13. Fertillity approximation with nitrogen, phosphorus
and potassium for Inamine soil and weathered Kunigami
gravel studied

Criterion
Soil I:?tgrﬁtiioailrifertility ﬁ:a%aﬁ:;g phosphorus Exchangeable potassium
TONGE/00R)  POs /1008 KeO g/ 108)
Inamine soil 4.0 1.8 21.9
Weathered 2.9 14.1 5.5

Kunigami gravel

BALEERE TIE 100 g7 D DK 7113 2.9Mg &ELD TRIEBME LISORBIMICAS. L
pLbed s ELEEREEOLDOOERBEMNEBELIENOT, EREC OMRETIC4EIME
(FF o) ARBRLUCBMLO S MICESBIETIRS 3REOMABIEONILSDLEL SN %o
EEICET MR TIE 8 ~0ETRIMLARIITTTEEEZL 60TV 208, BERGOMETIESL
2588 - EREBMALDET EBb b, COAIKDOTRARAREED 5 LEHD S0
DABICOWTIRAREDY v+ EOBSWINOBA &34 KT 58808 Truog HIC K 2HR
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Table 14. Nitrogen applied to and absorbed by the sugarcane

crop on Inamine soil and weathered Kunigami

gravel studied

Inamine soil

, Weat hered Kunigami gravel
Application and absorption — —

Date N kg/ha Date N kg/ha
Early stage of growth

Applied to Basal Feb 21'76 0 Apr 26'76 151
the crop  Top dressing 1 Apr 7'76 189 May 21'76 76
(A) Top dressing 2 May 14'76 189 jun 23'76 76

Total FomFeo 2l a8 T 08
Absorbed by F.rom Feb 21 112 Erom Fed 3 98
the crop (B) till  Jul 1 till  Jul 12
Ratio (B)/(A) 30% 32%

Middle stage of growth
Applied to Top dressing 3 0 Jul 20'76 76
the crop
()" Total Prom B A Y G omos T
Abs.orbed by tlhe crop From Jul 1 193 F_rom Jul 12 86
during the middle stage(B) till Nov 12 tili  Oct 28
Ratio (B)/(A) 51 % 23%
Duration of early and middle stages

Total applied to From Feb 21 From Feb 3
the crop (A) till  Nov 12 378 till  Oct 28 379
Total absorbed by F_rom Feb 21 305 Eronl Feb 3 184
the crop (B) till Nov 12 till  Oct 28
Ratio (B)/(A) 81% 49%

fwéocnucmiﬁ@ﬁU%ﬂﬁ%b(%mcééﬁbfﬁb.%@tb&ﬁ#ﬂ%b&ﬂ%é%
lM%tm5a%ommEEﬁﬁfumﬂ,¢%éﬁ®&ﬂ%éﬁl%%&mcfﬁb.Wﬁﬁ&&4
@a(3%@)f@ﬁ@@ﬁUﬁﬂwﬁenfwéct%ibfwéomﬁﬁﬁ%mﬁwévrv#a
D% ) BAUE O HLER Table 13 1R L MBS EHOBRIE Y ) ABOEME L —&KT 2o

(d) BCET LT

HLKﬁNt%%béﬂ7ﬁ—W§tDﬁﬂ§w0t%Lﬁ%&%@ﬂhﬁ%E@%ﬁ&ﬂ%%ﬁﬁ
ﬁét,W%ﬁiﬁ%MszfuiﬁMQK%I%MAm,Eﬁ@@mﬁzmm/méﬁﬁtﬁéo
CORINESFE Aonicid, B 1EHBIE 210 kg /ha, & 2 @B HE 210kg /ha, #t 420 kg /ha% k%
B TR 24 ENHAH D & SIABVBOKVEBSE S 6 AEILE D] BB HE LD
%é%ﬁ%?%%ﬁoﬁﬁ%%Mbﬁ%ébﬁﬁmﬁwﬁugﬁibﬁg(?5ﬁﬁféfiéwﬁ,
Y A 180 kg /ha% AR BIC 2 BICH BT BEREHEH Do

@m@ﬁﬁﬁmﬁwfmc@W%@%%méﬁﬂzuﬁﬁ—imlmtmaw%é%#iiéctu@
#THHH, EF600kg /had O AE 1,000k /ha DLEASOROH LT, ZLOERMAE D AR
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Table 15. Phosphorus applied to and absorbed by the sugarcane
crop on Inamino soil and weathered Kunigami

gravel

studied
o ' Inamine soil Weathered Kunigami gravel
Application and absorption
Date P20s kg/ha Date P205 kg/ha
Early stage of growth
Basal Feb 21 '76 0 Apr 26'76 247
Applied to . ' i
the crop Top dressing 1 Apr 7 '76 67.5 May 21'76 0
(A) Top dressing 1  May 14 76 67.5 Jun 23'76 247
From Feb 21 From Feb 3
Total till  Jul 1 185 till  Jul 12 493
From Feb 21 From Feb 3
Absorbed by the crop (B) HIl Jul 1 32 il Jul 12 29
Ratio (B)/(A) 24 % 6%
Middle stage of growth
Applied to Top dressing 3 0 Jul 20 76 0
the crop
From Feb 21 From Feb 3
(A) Total till Nov 12 135 till  Oct 28 493
Absorbed by the crop From Jul 1 36 From Jul 12 7
during the middle stage (B)  tj]] Nov 12 till  Oct 28
Ratio (B)/(A) 27% 1.4%
Duration of early and middle stages
. ) From Feb 21 From Feb 3
Total applied to the crop (A) HIl  Nov 12 135 till  Oct 28 493
. From Feb 21 From Feb 3
Total applied to the crop (B) till Nov 12 68 till  Oct 28 36
Ratio (B)/(A) 50% 7%

NERILEBSBEEZ B, 120 ABMNICHNTII DABEBMOBRAK L 2+ HBBRTHAR

HHEEDHILEHTETH 5.
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Table 16. Potassium applied to and absorbed by the sugarcane
crop on Inamine soil and weathered Kunigami gravel

studied
Inamine soil Weathered Kunigami gravel
Application and absorption
Date K20 kg/ha Date K20 kg/ha
__Early stage of growth
| |
Applied to Basal Feb 2176 0 Apr 26 76 132
the crop Top dressing 1 Apr 7 '76 108 May 21'76 0
* Top dressing 2 May 4'76 108 Jun 23'76 0
From Feb 21 From Feb 3
Total Gl Jul 1 216 tin Jul 12 132
From Feb 21 From Feb 3
Absorbed by the crop (B) il Ju 1 185 il Ju 12 118
Ratio (B)/(A) 86 % 89%
Middle stage of growth
Applied to  Top dressing 3 0 Jul  20'76 132
the crop
From Feb 21 From Feb 3
Total
(A 2 til Noviz 218 till Oct 28 264
Absorbed by the crop during From Jul 1 310 From Jul 12 200
the middle stage (B) till  Nov 12 till  Oct 28
Ratio (B)/(A) 144 % 76 %

Duration of early and middle stages

From Feb 21 From Feb 3

Total applied to th (A)
otal appit e crop till Nov 12 216 till  Oct 28 264
Total absorbed by the crop(B) From Feb 21 From Feb 3
otal absorbed by FOPRET N Nov 12 495 till Oct 28 318
Ratio (B)/(A) 229% 120%
v &% ®

FREE S 1 0D B & R R EARR R 1B S s RBMBICHRIE S N A #k i 2 BB DY b Y F £ GHT 1976
~ 1977 FEAEY) IC SV TERRINE & B ZNR & OBFEEBE o e THARE D Y ORLUTOWL
Td BT,

FREESE 18 BT 3 VO T IR EOR £ %4 150,000 A /haT, XEiZ 135t /ha TH o ALEERE
% B I3 ER 228 94,0004 /ha TURE 398 t /ha TH » 720 TOBFARKE | K P[EIIME SO
TAERBNDT, BEHERBOS/DIIEMER L7 VOERICE > TRE BT LRSS - 70

MK ERETRELMANE N L, BLUEREAR318KE /hap > EBE>THY b
w0 ABhY (78~11 B 94) OHERBERBFENTIT b, Thicsk URLEEREAR
BAICIIEEM N DR DCELT > TE ST, ZDHEHR % THALIANIC 303Kg / hak 7 A FHICT6
kg / halat 379kg / hatifl Lc Kb o b S FEFRMICIESPOBRBESEC B0, TLAHE
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Summary

Nitrogen absorption of sugarcane was studied in relation to the cane yield on a mature
and an immature fields. Immature cane fields are expected to expand in Okinawa, because
weathered rocks or mother materials become exposed by leveling of hilly lands which is
requested to some extent for future mechanization of the sugarcane cultiviation. It is
considered important for the cane production to clarify the difference in nutrient status
between the mature fields and the immature fields.

In the present study, an university farm of Inamine series soil was used as a mature cane
field and an experiment farm at Nago, which was prepared by leveling a hilly topography of
weathered Kunigami gravel in 1973, was used as an immature cane field. The second ratoon
crop (1976-1977 crop) of sugarcane was studied on the both farms.

The cane yields of the 12 month crop were 135 t/ha and 98 t/ha on the mature field of
Inamine soil and the immature field of weathered Kunigami gravel, respectively. The
difference in the yield was accounted for a greater number of cane stand on the mature field
(150,000/ha) and a lesser on the immature field (94,000/ha), because no significant
differences were found in the mean weight of the cane stand between the respective fields.

The sugarcane crop on the mature field of Inamine series soil absorbed 305kg of N/ha as
received 378kg of nitrogen during the growth period. On the contrary the cane crop on the
immature field of weathered Kunigami gravel was found to absorb only 184kg of N/ha as
received 379kg of nitrogen. This finding suggested that the mature field has a higher
potential to supply the cane crop with soil nitrogen than the immature field. Rather poor
recovery of nitrogen by the cane crop of the immature field, specifically at the middle stage
of growth, suggested that the cane crop resulted in ineffective tillering which led to a lesser
number of the cane stand and a lower yield of the raw cane than that of the mature field.

Absorption of phosphorus and potassium by the cane crop was also investigated to some
extent on the two different fields, and found was the poorer recovery of phosphorus by the
cane crop on the immature field than the mature field. The immature field of weathered
Kunigami gravel studied here seemed to be less fertile in phosphorus than the mature field.
Future necessities suggested were to study practical effects of improving phosphorus fertility

of the immature field on the phosphorus absorption and yield of sugarcane.




