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The Relationship between Furrow Irrigation and Rice Growth in the
Warmer District in Japan

I. The Effects of Various Furrow Irrigations on the
Growth of Variety IR8

Kenji Uekr and Nebuchadrezzar P. ARBOLEDA

(Laboratory of Crop Science)
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Table 1. Experimental design and irrigation method.
% :
Sort Treatment | Al;lta;:g/l- i Irrigation method
i ‘
wi}:rlr(;gg‘t?ogn | Stagnant i ST 5cm depth-water was kept in complete submergence.
Constant 1 CO1 Water in the furrow was filled at 4 cm (CO 1), 7em (CO IID and
furrow I 10 cm (CO ITI) depth. Water level was maintained by floatless
switch,
Constant
furrow 11 | €O
Constant
farrow 111 | €O I
Alternate AL I Water was pumped from separate tank into the plot and after
furrow I reaching 10 cm depth, water was drained back to the tank by
Furrow a glass siphon. The time required to drain was 60 min. (AL 1)
irrigation | Alternate AL I and 30min. (AL II). As soon as drained off, water was pumped
furrow 11 up again,
Intermitted IN Water was filled at Zcm. Re-irrigation by pump was made
furrow only after the water was lost by evapotranspiration,
Cycle ' A tank was placed beside the plot. Water was pumped into
fuyrrow CY the plot, circulated through the furrow and drained back to the
| tank. All the time, water was circulated,
Flowing FL Tap water was applied at the end of the furrow and was made
furrow to flow continuously through the other end.

*+ Control
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Fig. 1 Changes in plant height,
o--—o Flowing furrow, e e Cycle fur-
row, Flooding

The other six plots were almost the same
as in the flooding.
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Fig. 2 Changes in number of tillers,

o o Flowing furrow, e e Cycle fur-
row, ---- Alternate furrow I,
Flooding

The other five plots were almost the same
as in the alternate furrow I.
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Table 2. Dry weight of top and leaf area,

Item ST e e e e S
COI COIICOIII ALT ALII IN (6) ¢ FL

Furrow irrigation

Weight of leaf blade at 10 weeks

T epiontina o 10,1 1.2 129 182 19.2 141 151 185 353
»ﬁ?ﬂ%gigggﬁfﬁgﬁgﬁéﬁf}g??ég” 41.9 ;AEV75&8 70.5 69.8 52.3 625 70.2 90.3
VVdgﬂ;;ftopzn maturity (gm) ; 525 6.1 6.5 74.6 68.9 60.9 63.1 88.2 119.2

- i e e e e — e
Weight of panicle at "1aturé2§n) 28.8 38.9 39.5 41.8 37.4 30.9 43.3 48.8 73.1
Panicle/straw ratio (%) 0.55 0.64 0.59 0.56 0.54 0.51 0.69 0.55 0.61

Green leaf area at 10 weeks after
transplanting (sq. cm)

2060. 8 2173.9 2442.9 3251.8 3993.0 2728. 6 2995.0 3997.8 7199.0

At 10 weeks after transplanting one standard hill was used.

At maturity, five hills were used.
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Fig. 3 Average weekly water temprature.
[ — o Flowing furrow, max. temp.
o.....o Flowing furrow, min, temp.
o e Cycle furrow, max. temp.

e----e Cycle furrow, min, temp,

Flooding, max. temp.

———— Flooding, min. temp.
The other six plots were midway between
the flowing and cycle furrow and slightly
lower (max. temp.) and higher (min, temp.)
than in case of the flooding.

Table 3. Yield component and yield.
! Ridge culture
Ttem ST - —
COI COIl COoIlll ALI ALTII IN CY FL

hNi‘ﬁmber of panicles per 14.1  18.2% 19.3% 20,6%% 19,5%F 19 2%k 19 g¥k 20 Q% 28 gk
Average number of spi- " . .
Kolots ber paniele 104.8 119.2 105.2 114.2 129, 9% 107.5  124.0%* 154, 5%*
Percentage of ripened 52.4  45.9  51.7  44.2  38.9-*% — 54.2  36.5-%% 35, Q%
arains (o | 52 ) ) ) . ) ) .
Weight of 1000 winno- s wn s . »
wed grains (gm) 26.1 24.9-%% 259 24, 4-%% 23, g-kx 26.0  25.5-% 254
Weight of grains pe?;,}zl)l 20.5 24,9  26.9% 252  22.2  —  B80.8%F 32.2%% 40, 9%+

* and **; significant level at 5% and 1% against the control (ST), respectively.



MEHIC 3o 0 B BERMEE & /KPR AT & 0 B4R 21

2 3 4 5 6 78 9 101112
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Fig. 4 Average weekly soil temperature at
1 PM,

o J— o Flowing furrow, at 5cm level

O o Flowing furrow, at 10cm level

e Cycle furrow, at Sem level

e----e Cycle furrow, at 10cm level
Flooding, at 5c¢m level

Flooding, at 10 ¢m level

The other six plots were slightly higher
than in the flooding,
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Summary

The effects of various furrow irrigations on the growth of paddy rice, variety IRS8, were
examined in comparison with flooding irrigation, Nine wooden boxes 1mx1mXx0.3m respec-
tively, and lined with polyethylene sheets, were made and filled with paddy soil, Three ridges
15 em high, 20 cm wide and 100 ¢cm long respectively, were made inside eight boxes, and each
ridge was separated by a furrow 10 c¢m wide at the bottom, Experimental design was showed
in Table 1., Main experimental results were as follows:

1. From six weeks after transplanting to heading period, the plant height and the number
of tillers under flowing-furrow irrigation were significantly superior to those of all the other
treatments, and the hightest yield obtained was associated with the large number of panicles
and the large number of spikelets per panicle, The rice growth of this treatment at just
before heading was so vigorous that the weight of top and the area of green leaves per hill
showed about 2.5 times and about 3.5 times those of the flooding culture, respectively; and it
was assumed that this peculiar phenomenon, late-vigor type, was caused by the combination
effects of the aerobic condition due to ridge culture, and the low water-soil temperature due to
flowing system,

2. The cycle-furrow treated plants showed highest number of tillers from the first to the
six weeks after transplanting, with the weight of top and the area of green leaves per hiil
noted to be greater, at just before heading, than those of the other treatments except flowing
furrow. So, the number of panicles and the number of spikelets per panicle were ranked next
to those of flowing furrow, and it was supposed that this phenomenon was caused by the com-
bination effects of aerobic condition due to ridge culture and somewhat high water-soil condition
due to cycling system,

3. In the other treatments, namely in varied water depth or drainage time, the plants
treated in the alternative furrow I, intermittent furrow and constant furrow III, showed somewhat
superior growth to those treated in the alternative furrow II, constant furrow 1 and constant
furrow II, but their differences were not so remarkable, Consequently, the plant growth and
vield under flooding culture, the control was lowest of all the treatments,

4, Although vigorously vegetative growth was obtained in furrow irrigation, especially in
flowing system, we could’nt connect those effects to the enormous yield increase owing to delay
of heading and the decrease of the percentage of ripened grains, Itis likely that further study
may kept to solve those problems by the improvement of the other culture methods, for instance,
planting period and so forth,



