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Water Magement at Paddy Field
—Study of Agricultural Water Use in the Ishikarigawa Basin (I)—

Yasuharu UMEDA and Kazumasa NAKAMURA
(Department of Agricultural Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 2. Observation site of water temperature
measurement.
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Fig. 3. Location of observation Paddy field
(Dohoh area).
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Table 1. Condition and yield of paddy field (Dohoh area)

sign of | source of difsrtarr;ce ar:sdof levee | plot to |condition teiczlulre yield grade
paddy water o Pacdy | height plot of .
intake field irrigat] i upper/ of rice
field supply o) @ (om) irrigation| drainage lower (kg /10 a)
(km a cm g/va
A Izari.<gavlv§ilver 3.0 23 40 well SL/LP 453* 2
B | Molsarigans | 10 57 40 well | SL/LP | 488* 1
C hﬁoizar%gg;zﬁ 10 57 40 well | SL/LP | 480* 1
D MoizariI%fii‘\:\éi 3.0 15 30 1o — SL/LP 497* 1
E Moizari}%éil:\;i 10 45 30 o) ill SL/L 476* 1
Fo | Mommrigane 3.0 15 30 o — SL/LP | 487 2

(* variety =kitahikari)

Table 2. Water temperature in early growth stage (Dohoh area)

o of period June July
sxgdr:j o Average
Eimy 11~20 21~30 1~10 11~20 21~31
A 16.7 16.5 16.5 17.5 19.7% 17.4%
20.2 20.4 205 215 24.1 215
8 — 14.1% — 15.0 16.7* —
— 19.7 19.9 21.0 24.5 21.3%
c — 13.7% — 145 16.0% —
189 19.9 20.2 204 231 20.9
b 144 13.9 14.1* 14.8 16.4% 14.7%
20.2 19.9 19.9 19.9 224 20.5
e 14.0 136 13.6 14.2 15.7% 14.2%
209 19.9 20.3 21.0 — 20.5%
. 144 13.9 14.1% 14.8 16.4* 14.7*
194 — 19.8* 20.6 23.1 20.7%

upper : water temperature of irrigation canal, lower: water temperature in paddy field.

*  with lack of some data.
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Fig. 6. Location of observation paddy field
(Sorachi-chuoh area).
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Table 3. Condition and yield of paddy field (Sorachi-chuoh area)

. distance | area of . soil
Sll)%gd(;f Soiractzr()f from padldy }12?;& plglt():O COI’l(ilfthn texture yield grade v
field supply intake field irrigation| drainage upll)gz&{er of rice
(km) (a) {cm) (kg/10 a)

A SoraChiI%ia“,’Z‘; 50 64 50 well | LiC/LP | 569% 1

B S"raChiﬁ?jg 50 64 50 well | LiC/LP | 554+ 1

C Somchi}giaxf; 50 64 50 well | LiC/LP | 599* 1

Ikushun-
D betsugawa 20 23 30 o] well HC/HC 563* 1
River
E SoraChiﬁm‘; 50 32 30 o well | LiC/LP | 478+ 2
F SOTaChiﬁ?‘Yeﬁ; 50 12 25 o well | LiC/LP | 625+ 2

(* variety =kitahikari)
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Fig. 7. Water temperature of irrigation canal and ponding depth

at each paddy field, air temperature at A paddy field, and

precipitation at nearest AMeDAS station.

chuoh area.

(w shows growth stage.

flag leaf, 3: heading, 4: yellow ripe).

(2) Sorachi-

1: young panicle formation, 2:
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Fig. 8. Paddy field after farm land
consolidation.
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F [f1%5 Cu KO D) 2+ &K FRO £ B 1 3455
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B2 53 LIS K B - T\ %05, BRI o
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E, FEBCFEBOZBRETFLEYEBL Tl

(3) B F # K

BEFHIR (Fig. 9) o A B%iafrKins S| % B K
LC\% (Table 5), & = TORKBARISGRX »D
LESHEB LTS, Zhiesd LERNIDNEROBAE
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2L ARSI D 2CERTHS (Table 6), LaLH
EAEEZ RS & A, DESE O 213 FH TICLAT
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Fig. 9. Location of observation paddy field
(Kabato area).
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ETH o1z,
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HEF X Cit D B a5 < 5 B0 T-<T 600
kg/10a % LE b, MOMREHETE» -, LAL,
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Table 4. Water temperature in early growth stage (Sorachi-chuoh area)
on of period June July
Slgdrli Average
EZIdy 11~20 21~30 1~10 11~20 21~31
A — 19.5 20.7 22.1 24.2 21.6*
— 20.4* 221 23.6 25.0 22.8
B — 19.5 20.7 22.1 24.2 21.6%
— 19.9 21.9 23.1 — —
c — 19.5 20.7 22.1 24.2 21.6*
— 20.3 22.3 23.2 24.5 22.6*
D 15.7* 15.6 15.4* 15.8 15.8 15.7*
21.5 214 21.8 22.4%* 24.2 22.3%
E 19.8 19.4 20.6 22.2 24.3 21.3
21.8 21.4 221 22.8 245 22.5
F 19.7 20.2 20.7 22.1% 24.2 21.4%*
21.5 20.9 21.9 22.6 24,6 22.3

upper: water temperature of irrigation canal, lower: water temperature in paddy field.

*

with lack of some data.

Table 5. Condition and yield of paddy field (kabato area)
- distance | area of . soil
S;)gagd(;rf sollviicteer()f from paddy ﬁ:;’geﬁt pl;)ltOttO con((i)lftlon texture yield grade
field supply intake field irrigation| drainage uprl,gfn{er of rice
(kkm) (a) (cm) (kg/10a)
A | Osckinai | g4 33 40 well | CL/CL | 649+ 1
B Ishikarigawa 13.6 40 40 11 CL/CL 669*
River ’ we f !
c | Ishikarigawa| ;3¢ 40 40 I | CL/CL | 646*
River ) we / !
D Osokinaigawa 13 41 40 11 CL/LiC 564%
River ’ we fLi !
E Ishikarigawa 134 24 30 11 CL/CL 18*
River ’ © we -+ 0 !
F Ishikarigawa 134 24 30 11 L/CL 705*
River . © we CL/ 0 !

(* variety =kitahikari)
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Table 6. Water temperature in early growth stage (Kabato area)
\ period Tune TJuly
i)lagdnd}?f \ Average
field 11~20 21~30 1~10 11~20 21~31
A 19.3 —_ 20.2% e 24.2* —
21.0 20.6 21.7 22.3 24.3 22.0
B 19.2 19.2 — 23.0 25.6* 21.8*
21.1 21.2 — 23.0* 25.6 22.7*
c 19.2 19.2 — 23.0* 25.6% 21.8*
21.3 21.3 — 22.8% 24.3 22.4*
D 17.0* 174 18.3 19.1 — 18.0*
21.1 20.7 21.3 21.7 24.1 21.8
E 18.9% 18.9 20.7 22.3 249 21.1%*
21.3 21.0 22.1 23.3 25.1 22,6
F 18.9* 18.9 20.7 22.3 24.9 21.1%*
20.9 21.3 22.5 23.1 25.1 22.6
upper : water temperature of irrigation canal, lower: water temperature in paddy field.
* with lack of some data.
Table 7. Condition and yield of paddy field (Kita-sorachi area)
sign of | source of | distance | area of | levee lot to |condition soil
8 from paddy . p texture yield grade
paddy water intake field height plot of er/ of rice
field supply irrigation| drainage UPIID er
(km) (a) (cm) OWeT | (kg/102)
Ishikarigawa .
A River 9 27 40 well CL/CL 539* 1
B | Ishikarigawa| 50 40 well | CL/CL | 576* 1
River
¢ | Ishikarigawa| g 50 40 well | CL/CL | 522¢ 1
River
D little stream 0.05 15 20 O ill CL/CL 593 1
g | Yoshinogawa| 445 34 40 I | CL/CL | 470% 1
River ’ we
F little stream 0.05 15 20 e} ill CL/CL 464 1

(* variety =kitahikari)
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Fig. 10. Water temperature of irrigation canal and ponding depth
at each paddy field, air temperature at A paddy field, and
precipitation at nearest AMeDAS station. (3) Kabato area.
(v shows growth stage. 1: young panicle formation, 2:
flag leaf, 3: heading, 4: yellow ripe).
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Fig. 11. Location of observation paddy field
(Kita-sorachi area).

(4) kg2 HiHb X

dezeaipX (Fig. 11) o %efif K 4& o 5w A~C [l
i, BES&E S LT ESHEELIE<RALLOTH
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bihs (Fig. 12), 1w, CHESTRTA LAEHK
2~5cm DFRAKZLTWHDEHL, A, BEBTCIIzo
Lol Rabhis & ThD, F2rut, TH2
A%k E e CEECIRA, BEBETHrELS
CKBEMRALRBZ L ThB, CD L5k, CHESETC
i A, BESIIZHEATHDIKEEER I Eh 5, L
L, WERZhE 3EEBD 55 C EENME -l % 5
LC\wB, Thbh, o2 ClKEEREENIEDXT
FM LT &b, L

D, F @z —0RA»SIA LT 5 (Fig. 13),
E @/ NI ETI L b ERAK LT %, 59 FEDOKSE
S VTR CHERS U 72 7 D ROK 2/ NI IR B0 B BOK
L O A HUR Cr AR X 5 HINS & 5 i, D,
F @8 CHEMARTREL, 7 BdaLBc i mLL
AT 0 LT 5T B,

OB LR BB TERVA, D, F ol
Wz E T DESE O 0T b E [/ TR HER
KL T A EROESE D ¢ D B L, FE
WA THRHECABE L T b2 hb 2@ 5 5 it
D 350 S AR OBk S L LT D Bi X
PERLTC, WEWNED oD THL S,
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Table 8. = Water temperature in early growth stage (Kita-sorachi area)

period

. i June July -
Slagdlzl 0 Average
gddy 11~20 21~30 1~10 11~20 21~31
A 16.9 17.2 19.1% 20.1 23.0% 19.3%
20.4 20.2 — 22.7 — —
s 16.9 17.2 19.1% 20.1 23.0 19.3*
21.2 21.0 223 22.6 — 21.8%
c 17.4 18.0 19.2 20.5 22.2 19.5
215 21.7 22.0 23.1 — 22.1%
- 13.0 13.5 15.7 16.2 17.8 15.2
— 20.8 — — — —
- 155 15.3 — 18.1 — —
21.2 21.2 22.1 22.2 — 21.7%
. 13.0 13.5 15.7 16.2 17.8 15.2
— 19.8 — — — —

upper : water temperature of irrigation canal, lower: water temperature in paddy field.

* with lack of some data.



48 LM A SRS NRE W1E H1F
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Fig. 12.

Water temperature of irrigation canal and ponding depth
at each paddy field, air temperature at A paddy field, and
precipitation at nearest AMeDAS station. (4) Kita-sorachi
area.

(w shows growth stage. 1: young panicle formation, 2:
flag leaf, 3: heading, 4: yellow ripe).
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l farm ditch from little stream

Kita-sorachi area

farm drain

road

Fig. 13. Unocnsolidated paddy field.

Thote, 7H A LU o3 WHEE A BOKERER 2 S Ruic
Ve T2 CONLENL 470 kg/10 a TR RO A, B, C
D 522~676 kg/10a i LC AT v & < fe T
%o

D~F @50 X 5 /N JIRRAK B H K LTV Bk
g & A EDEPEEATC S D HY K255
{ RBEHVBHEVHRS L) b BioE R, M

farm ditch

Fig. 14. Location of observation paddy field
(Peipan area).

AR LBHEL ISR CTHEA S,

(5) ~— Vi

R — UK (Fig. 14) Tit, KTROREEEEH b X
DERLLFNCE - TKBBIFEZE IR kaoT W
Bo F12Z DHUIK O F T DS IR 4 It
WMHEBLND X 5w, HERINERE I KETRS
72T, BKEEREERE TS Li3dho i

A BB TR BN 7 B ERETAH D, - OFY
12 6 B KB KR AMED » 72 (Table 10) @ T
R F CII2IE 2 Aic 1 BEOEE CREK 5177 -
T\ (Fig. 15), 6 f 20 ARiHO KRS TR K%
HL LTS BB 10cm o K% o
TWh, B & HREERICT b - iz T
SRR A BB & T 2 L CiRie s » o, BT
B ELTEIAERI L -oTW 5, )

B B CRBR K B PEORIFRZ 3~T H &R o T

Table 9. Condition and yield of paddy field (Peipan area)

. distance | area of I soil

sign of | source of levee | plot to |condition .

vaddy | water | from | paddy | G | Poloe” | o texture | yield ) grade
field supply 1ntake € irrigation| drainage upll)gwer ol nice

(km) (a) (cm) (kg/10 a)
A [Chubetsugawa g 30 25 well CL 650 1
p | Feipangawa | »4 34 30 well SL 718 2
c | FPeipangawa | 55 23 30 well SL 663 1
D little stream 0.05 15 20 o} — C 365 2
Oshoro-
E magawa 0.02 11 12 well CL 599 3
River

p | Peipangawa | oo 3 20 o well L 627 2
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Table 10. - Water temperature in early growth stage (Peipan area)
:_‘\\\ ; period June July
“g{ld N —_ Average
P 11~20 21~30 1~10 11~20 21~31
A 12.3 136 156 169 19.8 156
20.4 20.0 20.5 21.3 23.5 211
B 16.8 16.8 18.3 19.9 21.9 18.7
21.3 20.4 21.5 21.7 23.4 21.7
c 16.9 16.8 18.3 20.4 221 18.9
20.7 20.2 21.1 21.4 23.0 21.3
D 16.7 16.5 16.9 18.2 20.5 17.8
20.2 195 20.0 21.8 23.8 21.1
E 16.3 16.4 17.7 19.0 20.8 18.0
194 195 20.3 21.7 23.2 20.8
F 16.4 16.3 176 18.5 20.6 17.9°
271 25.6 247 24.2 25.5 254

upper : water temperature of irrigation canal, lower: water temperature in paddy field.
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MHMAKR O ie D Z EMEH 5T,

F %5 Clash B TR QIR OB Bl izl L
BB LEERICIL 3~4 BT 1 EEOHMIK K% 33
T TS, BESZENIC /5 & 13 ecm BEOH
KELTHEN, BEORETS XS IR isbie)s
olefe®, 0 F FHEKBTCARMEETF o,

V. 8 b b (2

MEAI B9 SE D KB BRI, XF X F o2& —-vD
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Fig. 15. Water temperature of irrigation canal and ponding depth

at each paddy fie

precipitation at nearest AMeDAS station.
{w shows growth stage.

flag leaf, 3: head

1d, air temperature at A paddy field, and
(5) Peipan area.
1: young panicle formation, 2:
ing, 4: yellow ripe).
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Summary

In the Ishikarigawa basin, there is a paddy field
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of approximetely 170 thousands ha. The theme
they had had in this area was to prevent the
paddy cultivation from cool summer damage.
They also have the different characteristic of
water management from other prefectures. So
we studied about the conditions of water manage-
ment in this area.

During three months, from June to August in
1984, we examined about four items at thirty fields
of five areas in the Ishikarigawa basin. Those
items were the air temperature, the water tem-
perature of irrigation canal, the water tempera-
ture in paddy field and the ponding depth.

During the paddy growing period in 1984, the
climate condition was very good. Through this
examination we found the various kinds of pat-
terns for water management. They were all
different by the differences of the conditions of
areas or fields.

The differences of water management in the
Ishikarigawa basin districts seemed to depend on
the water temperature of the source of water sup-

ply and the climate conditions at th. ripening
stage.

If the climate condition is good, water manage-
ment in the fields of high level consolidation is
not only affected by the field conditions but also
affected by the labor conditions of farmers and
their consciousness. Therefore, there found the
various water managements, but the crops were
not affected so much by the control of water ma-
nagement.

While in the fields of low level consolidation,
even though the climate condtion was good, some
of the water managements were affected by the
field conditions.

With the progress of farm land consolidation,
an advanced water management will be available
and the crops will be stable. To have such ra-
tional water management, securing a sure means
of water use, thinking out a new technique of
water management and various water use facilities

are needed.



