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The Influence of Tempertature of the Irrigation Water upon
the Growth of Paddy Rice in the Warmer District

II. Changes of Organic Constituents in Paddy Rice
due to Colder Temperature of Irrigation water
Kenji Uex!I and Yasuhiko TERAYAWA

(Laboratory of Crop Science)
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Fig. 1. Temperature of irrigation water
(mean every 5 days)

A : Plot with reserved water, measured at 2P.M.
B: u at 10 AM.
C : Plot with running water, measured at 2P.M.
D ” at 10 A.M.
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Table 1 Comparison

of characters influencing to yield

]

|
; Length Lnngth | Length | Weight | Weight Weight Number ! Number
of of of | of top | of grains | of ’ .
Plot top stem spike } per pot per pot | I,OOOgrainsJ of Stems of grains
(cm) (cm) (em) | (gm) | (gm) 1 (gm) per pot | per spike
AD 98.0 720 186 | 471 ‘ 304 | 25.9 20.5 87.4
; _ : ‘ R e
B 'l 101.5 77.8%% 19.4* 50.2% i 38.2%% 25.6 22.9 101.6%*
i - L ‘ et e, _A,__‘»__m.__,ffi_,._..N..., — S S —
1) Plot with reserved water
2) Plot with running water
**  Significance level of 594
*
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Table 2 Changes of each constituents (dry matter 94)

! | 7 Date of Sampling

| i - . e
J Organ | Plot August : September | October -
7142 50 7 | 16 | 27 | 6 | 13 | 30
Leaf | A | 1789 089! 017 | 951 f 773 649 | 548 | 451 | 351 | 837
and | 5 i ;
Crude stem | B | 1934 1133 | 1006 | 1043 | 816 736  6.49 . 533| 360 3.0
Proten A ‘ | | B64 775 | 680 636 6.44
Spike i : ; ! |
. B | ! \’ : 9.46 | — 764 667 645
e S S AU S S S S : ‘ ‘
| _
| Leaf | A | 1879 1547 1811 | 1921 2131 23.99 2250 | 21.87 | 21.77 | 21.05
| and j \ | , ;
Crude stem = B | — 11383 1610 17.31 2023 2288 2140  21.66 2196 2105
Starch A | \ " | 19.30 | 2681 | 4472 | 5401 © 60.03
Spike ‘ ‘ ‘ | ‘
B ; ! : 17.65 | 23.45 | 4596 | 57.62 \ 64.10
I T . e — e . S e e “ — e
D Leaf | A —| 421 363 839 536| 539 650 7.05  se2 | 539
| and ; : ‘ |
! | | |
Total | stem | B ~’ 428 340 376 620 601 707| 571| 385 523
sugar A | | | 09! 318 —! 13 171
. Spike | ‘ | ‘ | :
; B | | | | 181 223 — 162 099
CLeaf | A | 2130 2296 23, 24“ 543! | 2708 | 2630 | 2788 | 2035 - 3061
and i f ! i ’
Crude | stem | B ; 2096 = 23.30 | 22.20 | 2487 | 2554 2710 29.12. 2978 | 3140 | 34.54
fiber | A | ] | | 3900, 2141 1385 11.85‘ 819
Spike | | ; | | | |
B i | 1 38.10  27.55 | 1546 | 13.19  7.54
Leaf A | 1143 1301 1221 | 1345 | 1140 | 1041 1L 951 11.38 11.20} 10.55
and j r | 1 g
Crude stem | B 1182 1271 1321 | 1218 11, 36‘ 1099 1190 1242 1059 10.79
ash ] A l | ? | ‘ ——; 427‘ 5001 4.03
Spike | | | \ | i ;
B ‘ ‘ 1 393 6.69 | 467 | 464 3.63

A: Plot with reserved water
B: Plot with running water
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B L, TNERE YR Dol k 5 Th b, B 5 I SIRUM BRI O (k5 4 B 1 gy B TRERE
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Fig. 3. Percentages of crude protein
and crude starch

A: Plot with reserved water
B: Plot with running water
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Fig. 5. Amount of crude starch
(per plant)
A: Plot with reserved water
B: Plot with running water
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Fig. 4. Amount of crude protein
(per plant)

A: Plot with reserved water
B: Plot with running water
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Fig. 6. Amount of crude fiber and
total sugar in leaf-and-Stem
(per plant)

A: Plot with resersed water
B: Plot with running water
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Résume

Since it was recognized in the foregoing studies that colder temperature of
irrigation water was effective upon the yield of paddy rice, we have attempted to
explain this effect through quantitative investigation of organic constituents, such
as crude protein, crude starch, total sugar and crude fiber.

As the methods of the treatment, two plots were provided. Plot A: paddy rice
cultivated in the pots, as the control, were immersed in the reserved water of the
concrete tank throughout the growing season. Plot B: From July 27 to Sept. 30,
running water was supplied into the other tank set similar pots in order to obtain
the colder temperature. The water temperature during this peried in the day time
(9 AM.~5P.M.) of the former was max. 20~24° C, mean ca. 27°C and that in the
latter was max. 24~27°C, mean ca. 24°C.

The experimental results in plot B in comparison with the control, plot A were
as follows:

1. After the spike differentiating period, the dry weight of root, leaf-and-stem
and spike exceeded those in the control.

2. Until the middle period of ripening, the percentage of crude protein was
higher and that of starch was lower.

3. The amounts of crude protein and total sugar per plant, especially the
former, were more before and after heading period. The similar tendency was also
found with starch in leaf-and-stem and spike, and of crude fiber in leaf-and-stem
in the ripening period.

In this year, too, the yields of rice plants in plot B were significantly superior
to those of plot A.

From these experimental results, following consideration may be made. Accom-
panying with the increase of the weight of root during the spike differentiating
period under colder temperature, much formation of protein in the top before and
after heading period was brought. Consequently, the increase of number of grains
per spike and more vigorous photosynthesis took place, and resulted in the accumu-
lation of abundant starch into spike.



