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Saburo YAMASHIRO . The necessity of irrigation for
sugar cane produced in Okinawa.

il

I #

FLixEz, ZhixRR iRy 2BBEED—oL LTEELERERSLDOTH 5, FERBUF
BHRETRPADCEZOERS I HHERORFESIC LY, LHiAERR XUHBEEEROR EE
BEAB_RLBEHLT S, To—EE LTUELE THE, ABEUAET, AKSEENNSECHEb»A R
VR R R TH B, ThHDREAEWEASA TRV, ¥ Py REICHT 204080058
R -& Y LEVERTRRPLEB/RVCEETHS S,

P AR COLERT AR, BENB I UHENEE» SRMEhRThER bV, EFZER
BRI R L P R OBMEEY Y ONE (UUTHARE L FEE) ROV TEERE EXIR
IR, Firbb NiCo 31025k & hihw 7 YI196248 7 A > & 19694 2 A % T BTk & HiEx
F X OEEED D, FAFHOBRRE, FYRERBIVHREINIREKE CLTRREKEL
) L EMRBIOWTRARPABCOLEREZ RN Lo T s cifiET 3,

II H¥HEBLUVEE

1 BEYFREIUTEKE

19524F ~ 19594E DGRV IR & S mmR O BRE X AL (KE L, Ehll iz 2w TIXRERE D80
%EAEL, 1EOPAKEEZEREL, ELEETHE 1ROX I CAMNES IUREKESR 1 BT
HELATHOANICE L B, 8 1R THIINE 3T B ORBEKE —HEKREM}Z 0 HOBREKRIC
Wy, ZoEBPAICERVERBKERCR S, AYNEHTEOREARI LEO»PAKREREL Tidk
5, Thaliz 303 EMNCL S, TOHRRKROT—F—ZbEFvTiTholk,

1) ¥ b xR OFRBER

¥ L X OFDRBRIZTE, BHEORE, HTKM AFBRELLICIVRELESR, EEARER
LA VRREEERLT2TEI LR ->TRY, —RICHKIIBETHEREL, Bl RURE
RrEzbhb, BE9) 131968FE 4 BEHFERMOMILT, £ 19694 9 Al EENERTREMER
¥ ryEE (N:Coll0) DIRMAMEEBELEM > TRELLY, TOMRIBE2ROLBITLS,
%2 HCABRERIL 7\ 2\ 30~48emiz 72 B3, T > TRFMXICIGRAE OomBB » L £ DfEE
T bl LTIhERA L,

* BEERKFREIRELFEFR



ik . HRBICRIF BV FY RT3 ARV OB 469

B1EK BEUFRELUFRBAROHE (FD
Table. 1. Calculation of available rainfall and soil moisture
deficiency (example)

Item
mm . Available | ConsumptiveSoil moistureRemaining
M Rainfall rainfall use of water|deficiency [soil moisture Remarks
Aug. 1938
1 — 0 6.6 19.0 | The remaining
] 16 o f 4374 | soil moisture
4 %5 0 " | 36.8 |on Jul. 31 is
5 .0 0 " ; 30.2
6 0.0 0 | " 2.6 | 28.6 mm.
7 0.5 0 ’ " 17.0
8 — 0 " 10.4
9 0.5 0 ” i 3.8
10 1.0 0 " 2.8 |
Sub total 62.0 37.6 66.0 2.8
11 0.0 0 6.6 6.6
12 1.0 0 ” 6.6
13 — 0 ” 6.6
14 0.0 0 " 6.6
15 — 0 ” 6.6 | '
15 29.0 23.2 " 16.6
17 2.5 0 " 10.0
18 3.8 0 ” 3.4
19 0.5 0 ” 3.2
20 9.0 7.2 " 1 0.6
Sub total 45.5 30.4 66.0 36.2
21 8.0 6.4 6.6 0.4
22 3.0 0 ” 6.2 \
23 — 0 " 6.6 |
24 — 0 ” 6.6
25 3.0 0 " 6.6
26 0.0 0 " 6.6
27 0.0 0 ” 6.6
28 3.5 0 ” 6.6
29 0.0 0 ” 6.6
30 48.5 38.8 " 32.2
31 17.0 13.6 ” 39.2
Sub total 83.0 58.8 72.8 52.4
Total 120.8 126.8 204.6 9l1.4 1
B2E Y O FEOFHIRER
Table 2. Root zone of sugar cane
—_ Measuring point \ -
T e No. 1 \ 2 3
Location T
com cm cm
Sodeyama, Hirara-city 40 35 35

Toyohara, Ueno-son 45 40 32
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Table 3. Field capacity

Mesurin Field capacity| Apparent|Field capacity
Location point g Depth percentage by speci_fic percentage by| Average
meelght % gravity |volume %
‘ S
| 0—20 30.68 1.25 38.35
_— 20—40 37.06 0.85 31.87 32.5
Oonogoshi, Hirara-city; 40—80 31.71 085 27.27
!‘ 2 0—20 33.19 1.20 39.83 34.12
i 20— 33.03 1.86 28.41
| i —
Miyako Branch of 0—25 33.03 1.08 35.74 | 35.74
the Agricultural below
Experiment Station, 1 25 is
the Government of coral
the Ryukyus stone 1
i

BEICEVEDY, F2RCHERBERO0om b H Y, 1EIOH»AKEIZT. R. A. M (Total Readily
Available Moisture) JETHE F_RETHB IR, F by OK W BRER 12 -5 0 w7,
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Table 4. The averaged daily evapotranspiration of sugar cane in
each month in the year following the planted year

Month ; Jan. r Feb. | Mar. ’ Apr. J May ’ Jun. ’ Jul. ' Aug. | Sept. | Oct. ‘ Nov. ‘ Dec.
Evapotranspi- ’
ration mm de | 18 ' 18 2.0 ' 2.5 [ 38| 4.4 6.1| 6.6 5.3| 3.6 ‘ 2.9 2.5

IREED LA~ 2 ADHIZIE T\ 2.5mm/da PS T B, BEAE LB & Tk S5 R %E
v, REBESEDRZBLZESN, Yok 5EENEL, ThoDEEEH O AKRREHREL L
TH =,
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Table 5. The percentage of damage for sugar cane by main typhoon

“““ ~——-..__Location .
Date {\Iarﬁe of Max. e Hirara |Gusukube| Simoji | Ueno Remarks
yphoon iwind velocity\\\‘
Monthly wea-
Jun. 1963 | Shirley 37.7m/s 2% —% 1% —9%! ther review
| No. 102
Monthly wea-
Sept. 1933 | Gloria z8.8 10 10 10 10 | ther review
No.105
Report of
Sept. 1936 | Cora 60.8 40 40 40 40 | Abnormal
. weather No.58
Report of
Sept. 1968 | Dera 54.8 13 13 13 13 | Abnormal
weather No.60
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Rainfall, available rainfall, consumptive use, soil moisture deficiency (mm)
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Fig. 1. The averaged values of monthly rainfall, monthly available
rainfall, monthly comsumptive use of water and monthly
goil moisture deficiency
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Table 6. Monthly rainfall, monthly available rainfall,
v Month
egetation
period Item Jul. Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. Mar.
mm
Jul. 1952 R 298.7 199.9| 143.3] 111.1 95.7| 123.5 58.9 51.3 54.7
~ A 55.8 50. 4 35.2 58.4/ 66.3 61.5 24.5 36.5 40.7
C 55.8 55.8 54.0| 55.8 54.0 55.8 55.8 50.4 62.0
Feb. 1964 S — — —_ — — —_ — 0.6 27.0
Jul. 1963 R 19.3 89.9| 337.4 30.8] 84.4| 323.5| 178.6/ 88.3] 124.0
- A 13.9 42.6 60.9 4.2 61.8 53.0 63.0 46.8 69.7
C 55.8 55.8 54.0 55.8 54.0 55.8 B5.8 52.2 62.0
Feb. 1965 S 6.0 11.7 12.6 32.1] 30.6 — — —_ 0.9
Jul. 1954 R 204.2 242.2| 153.0| 220.1 54,20 148.3 98.1 1l 0| 111.8
~ A 63.0 B87.6 57.6 25.2 24.9] 68.0 37.8 79.1 47.3
C 55.8 55.8 54.0 55.8 54.0 55.8 B5.8 50.4 62.0
Feb. 1966 S — — —_ —_ 15.5 8.6 — 11.2 —_
Jul. 1965 R 62.0] 161.9| 66.4 126.1 185.2] 97.4 172.4| 207.3] 108.1
- A 37.6 65.6 40.8 67.3 39.6 63.6 66.0 48.6 59.4
C 55.8 55.8 54.0 55.8 54.0 55.8 55.8 50.4 62.0
Feb. 1957 S — — — 8.3 — —_ — — —
Jul. 1966 R 414.3 211.9, 452.0 20.5| 164.2 256.3 97.4) 50.4, 100.7
~ A 60.6 63.2 55.8 13.3 97.5 60.5| 41.4 16.6 74.7
C 55.8 55.8 54.0 55.8 54.0 55.8 55.8 50.4 62.0
Feb. 1968 S — — —_— 8.7 — — — - 10.2
Jul. 1967 R 49.4 126.1 138.6] 134.0/ 207.4| 133.6 99.0| 202.0] 266.0
_ A 25.7 88.3 62.0 48.6 39.6 71.0 54.0 62.2 59.8
C B5.8 B55.8 54.0 B5.8 54.0 55.8 55.8 52.2 62.0
Feb. 1959 S — —_ _— —_ —_ — — — —
R 1047.9 1001.9 1290.7| 642.6| 761.1] 1082.6| 704.4) 715.3] 765.3
Total A 256.6 367.7 312.3| 217.0| 329.7, 377.6| 286.7/ 289.8/ 3581.6
o C 334.8 334.8 324.0[ 334.8] 324.0{ 334.8/ 334.8| 306.0; 372.0
S 6.0 11.7 12.6 49,1 45.1 8.6 —_ 11.8 38.1
R 174.7 167.0/ 215.1] 107.1 126.9, 180.4) 117.4] 119.2] 127.6
Average A 42.8 61.3 52.1 36.2 55.0 62.9 47.8 48.3 B8.6
g C 55.8 55.8 54.0 85.8 54.0 55.8 55.8 51.0 62.0
S 1.0 2.0 2.1 8.2 7.7 1.4 — 2.0 6.4

Note R : Rainfall
A : Available rainfall

C : Consumptive use of water

S : Soil moisture deficiency
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monthly consumptive use of water and monthly soil moisture deficiency
(continued)
Apr. | May | Jun. | Jul. | Aug. | Sept. | Oct Nov | Dec. | Jan. Feb. Total
8.2 5.1 267.1 19.3] 59.9/ 337.4 30.8 84.4, 323.5| 178.6 88.3 2539.7
— — 147.2 13.9; 42.6 67.9 4.20 Bl.8 83.4, 87.8 49.8 987.6
75.0, 108.5 132.0, 189.1j 204.6| 159.0] 1l11.6/ 87.0 77.5 77.5 72.5 1793.7
69.3| 108.5 — 150.0f 162.0 91.1 107.4 49,3 —_ — — 775.2
29.7) 301.1 294.6| 204.2 242.20 183.0| 220.1 54.2] 148.3 98.1 116.0 3107.7
20.4; 131.5 90.5] 109.3| 135.8/ 83.7 53.8 24.9 75.0 52.5 79.1] 1272.4
75.0) 108.5| 132.0, 189.1] 204.6 159.0/ 1l1.6 87.0 77.5 71.5 70.0 1793.0
9.0 23.1] — 74.8 92.4 91.1] 18.4/ 62.1 18.0| 12.5 22.5 514.8
124.7| 229.3| 523.6 62.0 161.9; 66.4 126.1 155.2 97.4| 172.4 207.3 3274.2
85.4 90.5| 146.2 37.6] 120.9] 43.8 79.9 61.1 63.6/ 103.6 66.7 1359.5
75.0] 108.5| 132.0] 189.1] 204.6/ 139.0/ 111.6 87.0 77.5 77.5 70.0 1791.2
— — — 114.7) 85.7| 1ll12.5 67.3 _— 23.1 — — 439.6
j
325.7| 376.9 B533.3] 414.3] 211.9 452.0 20.5] 154.2 256.3 97.4 50.4 4039.7
80.5) 107.5 55.9 97.6 98.7 130.7 13.3] 103.1, 105.9 48.2 16.6 1349.5
75.0/ 108.5| 132.0| 189.1 204.s8| 159.0/ 1l11.6 87.0 77.5 77.5 70.0 1791.2
— —_ 29.6 91.5/ 103.9 28.3 93.3 — —_ — 35.2 397.1
289.9 179.9 209.2 49.4/ 126.1] 128.6/ 134.0/ 207.41 133.6 99.0 202.0 3506.8
80.0 103.0, 85.0 25.7) 88.3 83.6 89.7 72.4 94.5 68.0 102.1 1379.9
75.0 108.5) 132.0| 189.1 204.6| 159.0| 11l.6| 87.00 77.5 77.5 72.8 1793.7
4.6 13.0 3.0 163.4] 116.3 109.4 12.9 — — — —_ 441.5
101.5 41.0; 193.5 256.5’ 190.5, 338.0, 178.5 83.5 67.0 98.0 121.0 3027.1
69.0 21.6| 128.0 80.5] 126.8 70.1 45.0 62.4 45,2 62.4 86.4 1309.6
75.0; 108.5| 132.0| 189.11 204.6| 159.0{ 111.6 87.0 77.8 77.5 70.0 1793.0
— 47.8 19.1 118.2 91.4 57.3 58.0 27.3 29.6 37.7 — 485.4
849.7| 1133.3] 2021.3| 1003.7 992.5| 1483.4| 710.0| 750.9 1026.1] 743.5 783.0 19515, 2
335.3] 437.1 633.8| 3534.6| 613.1| 479.5( 285.9 387.7 458.6 422.2 400.7 7658.5
450.0; 651.0] 792.0| 1134.6| 1227.6| 934.0| 659.6| 522.0/ 465.0 465.0 425.0 10755.8
82.9, 192.4 51.7 722.6] 6B54.7| 489.7 362.3] 138.7 67.7 50.2 57.7 3054.6
141.6/ 188.9 336.9| 167.6/ 155.4/ 247.6/ 118.3| 125.2| 171.0| 123.9 130.8 3252.5
55.9 76.2 109.0; 60.8; 102.2 79.9] 47.8 64.6 78.1 70.4 66.8 1276.4
75.0 108.5 132.0, 189.1 204.6| 159.0, 11l.s| 87.0 77.5 77.5 70.8 1792.6
13.8 32.1 8.6/ 120.4| 109.1 8l.6 60.4 23.1 11.3 8.4 9.6 509.1
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Table 7. Yield per 10 ares of the sugar cane planted in summer

Location
Vegetation period I Hirara |Gusukube|Shimoji| Ueno | Total | Average
tem
A 643 747 315 256 1951
Jul. 1962—Feb. 1954 Y 2.78 1.68 2.93 1.89 2.27
A.Y 3.18 1.87 3.29 2.10 2.55
A 692 870 311 277 2150
Jul. 1953—Feb. 1955 Y 7.60 7.66 7.50 6.76 7.50
A.Y 7.60 7.66 7.50 6.76 7.80
A 455 449 232 205 1351
Jul. 1954—Feb. 1956 Y 6.45 6.31 6.09 6.03 6.28
A.Y 6.45 6.31 6.09 6.03 6.28
A 520 677 203 198 1600
Jul. 1955—Feb. 1957 Y 5.87 5.52 5.05 5.64 5.89
A.Y 9.78 9.20 8.42 9.40 9.31
1
A 611 351 236 101 1389
Jul. 1966—Feb. 1938 Y 5.81 5.79 5.40 5.88 5.61
A.Y 5.51 5.79 5.40 5.88 5.61
A 527 280 192 205 1308
Jul. 1957—Feb. 1959 Y 7.13 7.24| 6.83| 6.53 7.08
A.Y 8.20 8.32 7.83 7.51 8.07

Note A : Area ha
Y : Yield ¢/10a
A.Y : Amended yield ¢/10a
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Yield (¢/10a)

Yield (¢/10a)
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Fig. 2. Relation between total rainfall for all the vegetation period
and yield per 10 ares of the sugar cane planted in summer
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Fig. 3. Relation between total available rainfall for all the vegetation
period and yield per 10 ares of the sugar cane planted in summey
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Fig. 4. Relation between total soil moisture deficiency for all the
vegetation period and yield per 10 gres of the sugar cane
planted in summer
B8E Y F R ECORBRER
Table 8. Growth rate per month of the suger cane planted in summer
Month Jan. | Feb. | Mar. | Apr. | May | Jun. Jul. | Aug. Sept.l Oct. | Nov. | Dec.
Growthrate | 4 7| 12\ 15| 23| 28| 40| 4 37| 3B| 2 7
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Fig. 5. Growth rate of the sugar cane planted in summer

BIER HAMIBEDOTBE~IBOBRTR FHTFTRBLIUTEKR
Table. 9. Rainfall, available rainfall and soil moisture deficiency in
the year following the planted year

Rainfall Available |Soil moisture
Vegetation period rainfall deficiency
mm mm mm
Jul. 1952—Feb. 1954 416.6 124.0 413.1
Jul. 1953—Feb. 1955 599.4 328 8 258.3
Jul. 1964—Feb. 1956 290.3 202.0 313.9
Jul. 1955—Feb. 1957 1078.2 327.0 225.7
Jul. 1956—Feb. 1938 314.1 197.6 389.1
Jul. 1957—Feb. 1959 785.0 277.4 266.9
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Fig. 6. Relation between rainfall for July to September in the year
following the planted year and yield per 10 ares of the sugar
cane planted in summer
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Fig. 7. Relation between available rainfall for July
to September in the year following the planted
year and yield per 10 ares of the sugar cane
planted in summer
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Fig. 8. Relation between soil moisture deficiency for
July to September in the year following the
planted year and yield per 10 ares of the
sugar cane planted in summer
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2 £ X # |

1) & &% 1968 M#ihABVOFHERLIUHE HLEIRELKRESHBERT XA 87~
140

2) RBE—F 1963 M A B0 EE RE  HHEETES

3) HEEREHBT 1962~1969 S REE HSSE~FIBE

4)  TERKHRT 1966 EEKSWE No.58

5) HEREKAT 1969 BEEKSHE No. 6o

6) TRERBLIFEMIS 1965~1969 EEAEHl ESsE~HoB

7)  GRERBUFEMR 1969 &5 EORUWBEARER 1968 /6%4EH]

8) ILIR=ER 1968 HHBICISIT D HEDCKRHER LW FRAREFMEMNRE 15 1908~
198

9) HHR=ER 1968 ¥ LY XCOFHRBRICOVCTHE IR MEBETO: 1~12

10)  WERSEE 1969 HERICIE B HEORBMES 28 FEOCHEIMAEE 16 207~
217

Summary
1. This study was made to investigate the necessity of irrigation for the sugar cane.

The study was done by examining the relations between the yield of the sugar
cane and rainfall, availabla rainfall and soil moisture deficiency. Material for
this study consisted of the yield of the sugar cane planted in summer and the data
of rainfall for Miyako Island for July 1962 to February 1939.

Althouth there is about 3,300 mm of rainfall at Miyako Island during all the
vegetation period, the available rainfall is only about 1,300 mm and about 500 mm
is deficient.

Soil moisture deficiency mainly occurs for July to September in the year following
the planted year, when consumptive use of water and growth rate of the sugar
cane are at maximum.

The relations between yield of the sugar cane per 10 ares and total rainfall for all
the vegetation period are not clear, but it is almost directly proportional for the
period from July to September in the year following the planted year.

Yield of the sugar cane per 10 ares is nearly in direct proportion to the total avai-
lable rainfall for all the vegetation period and the relation is clearer for the period
from July to September in the year following the planted year.

Yield of sugar cane per 10 ares is nearly inversely proportional to the total soil
moisture deficiency for all the vegetation period and the relation is found more
clearly for the period from July to September in the year following the planted
year.

Therefore irrigation is necessary in order to increase the yield of the sugar cane
planted in summer. Especially, it is absolutely necessary for the period from July
to September in the year following the planted year.



