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Effects of the Environmental Situations on the Growth and

Yield of Rice Plants Grown on Non-manured Paddy Fields*

Shiro TAKEUCHI, Toshikatsu OKUMURA and Hiroshi HASEGAWA *

*

Synopsis

The variations of growth responses and yield components of rice plants were investigated
on the seven non-manured paddy fields which situated at different environmental conditions.

The results are generally as follows.

1) Yields were deépended strikingly upon the environmental conditions. Especially, very low
yields were obtained at the situations where plant nutrient contents in the irrigation water
were relatively low levels. In contrast, where nutrient contents was highest, the increase of
yield was retarded by hazard of blast disease which occurred after middle stage of growth.
Thus, these facts show that the productivity of non-manured paddy fields are primarily
depend on the quantities of nutrient sources that are added by irrigation water.

2) The low temperature of flooded water retarded the growth and yield of the rice plants.
In the case of early planting, the retardance was limited in only early stage of growth,
and recovered with increase of the water temperature. Whereas, at aside mountains, since
the temperature of flooded water was very low throughout the growing season, the increase
of the number of panicles per hill as well as panicle sizes were retarded remarkably.
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Fig. 1 Changes of the temperature of irrigation water
at inlet parts of fields.
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Table 1 The area, location and environmental conditions of paddy fields investigated

(7 — )

Area (are)

WEHELS
Signature
of field

O M BXU O M F O
Locations & environmental conditians

R-B

9.0

R-A

6.0

HEBREAMERE L, KREBHEICH 0, B2 5Bk E L ohA S0
AEEFROKBMEIAIEL, KMOERIE D EESD, 2THEHL T
T, AIEB 25 KA THBORL TV 3,

Rittocho Tsuji, Kurita District, Shiga Pref. These fields are in
rice production area and located at terminal section of a branch-
ed irrigation stream from Yasu River.

Y-A

2.2

2.5

AR L AHETE AR AT 1 Fh e L OF 2 i, fEEHAICH D, FEEEWM
BAOHFENEMAKL T D, 2BERL TVT, BIIA 25 KHED
THARL TV B,

Kitakazan Kawaracho No. 1 & 2, Yamashina Div., Kyoto City.
These fields are in residence section and watered from a branch
of Biwako Canal.

I-A

5.7

FEMTERK SRR E L, BEFBRICH 0,
ZONASEENKLT WS,

Iwakura Hanazonocho Taniguchi, Sakyo Division, Kyoto City.
This field is along a mountain-stream on a gentle slope and
irrigated directly from this steam.

PNEEFNNIB-TWT,

I-B

5.5

HEH A RIS & GET 8 i, ETHANIZS D, BEBNERS 5Bk
NP AFCKEZIT TV S,

Iwakura Nakamachi No. 8, Sakyo Div., Kyoto City. This field is
in residence section and irrigated by water from Hase-River.

1C

4.5

HMH A K ERRERT, BRI LROLROUMKEO K LfsizH 0,

ZONAEBRL TS,

Iwakura Sakaharacho, Sakyo Div., Kyoto City. This is one of the
most upper fields which site along a branch of Hase River and
irrigated directly from the branch.
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Table 2 Cultivation factors of investigated fields (1976)

AEHTS EREASEEN % 2 o @ & HW & B WM H I FE H | ARMEERE (/o)
Years con- Planting
Signature | tinued un- Varieties Types of | Transplant- | Harvest- rates
of fields manuring nursery ing date ing date : 2
R (hills/ m?)
practice
K NR=Z7H e 5 e 5898 10H16R 20.0
R-B 26 Beni asahi FREST R May 9 Oct. 16 :
_ R=T7HE 5 e K 5HA9H 10H16H 20.0
R-A 26 Beniasahi | FEPTEERT Va9 oct. 16 0-
. NRoTHEe N 6 H3H 10A16H
Y-A 12 Beniasahi | 210 Jun. 3 Oct. 16 213
. B 62 . 6A3H 10A16H
YB 12 Norin 16 | & Jun.3 | Oct. 16 223
] PR e 5 A26H 107161
LA 14 Wakaba | “Hf May26 | Oct.16 287
72 A ™ 5 H30H 10A16H
I'B 17 Wakaba | F#1 May 30 | Oct. 16 23.1
THEeEF kR 5 H29H 10A16H
€ 3 Asahi mochi | "= May 29 | Oct. 16 28.7

*: Protected semi-irrigated Nursery **: Flooded Nursery,

£3 BEERICHTILHNR kg/7— L)
Table 3 Brown rice yields of the fields investigated (kg/are)

ereroffli%; R-B | RRA| YA | YB | I-A | I-B | I-C
1976 | 37.6 | 374 | 313 | 320 | 215 [ 359 | 186
1977 | 424 - 369 | 362 - 271 | 165

Mean ¥4 | 400 | 374 | 341 | 341 | 215 | 315 | 176

I WEBOMEFG
RWEMTIE, HE U CHIE L - iR R
BAfTebhTwT, fEllihiz3 ~4 o FWI k
H (MTHOEME &) 173X, KEED
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H29, %H, R—BOWERI, FHEOFEIEHD IR
NDI0~80%IFHYLY T A2 D EEbN 3,

KITH S 0% B, 2 A VR AR TG (B
NEDDI—A I-CONBRAIELLEZZLTH 3,
ISR G, BRIERIZE A LE L, S—&N
1213, PAFVIKIZE S T2 5 sh AR
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*4 NHEYORTRSE S CRRBRERE (1977F)

Table 4: Various characters and yield components of harvested plants (1977)

UHRRRE |1 e R *ﬁ(’f)ﬁ i*ﬁff f*“;i;;"’
Number [NUmber | porcen: VBB ol Biown
bfpangcles per tage of husked | yield
per hllLJ_IﬂiPIL rippening grains /m?2
10.2 89.1 95.3 23.3 424
9.4 86.4 95.1 23.1 369
9.9 74.1 97.0 24.1 362
8.2 80.0 87.9 20.2 271
73 | 467 | 923 | 198 | 163

THRE | PHRE | 1 fkbo & | | HREEE |[£1/77
(cm ) {em) (g) (g) L
W' Average| Average |[Weight of| Weight of|Grain-
‘{v'/”% length |length of | straw per | panicles | straw
@ %%\ |of culms| panicles hill per hill | ratio
RB | 774 | 193 | 238 | 247 (093
Y-A 78.1 18.6 24.6 22.1 |0.81
Y-B 72.6 17.6 22.2 21.0 |0.82
I-B 74.2 17.6 16.3 15.6 |0.83
_7I-C 525 14.4 1T 1S 0.93
(2) UHRMAEHFIMHORLYE & 5 CICIRRRE
BRICRIFTEER  Table 4 I3RMWHOHETE

75 T ERE N EE 12>V T OIEHIS2EE O
PRENTWS, ZOREIZE-> T, ZFEDOH
BHrSSICHLAIZLTHALVET, R—BEY—A
RNET S8, YA BRESLU I BRbSETH
BiERIE, TNRTOEATE > TV, KBRIKESS
DEBEDPB -3, PAFVKTDIEER,E
WhEHThHSI, LAL, BE- -BE- | BEREY
B YROWETEH - =D, AFTEHTRN IO
kb eEZON, MIZEZIE, EEHAOT A
EEROEFTIZRIKREZEBEL I L2722 &
2% 3, —H,R—BTI, RICMETETRTHOEE
TEEY, LKA EY EENB SN
A, ThiZiZRMoOsREIRKEVWEEZSNR S,

Kz, B—SLHOY—A, Y—BIZIoWTHET 3
L, BEAETRTOBETCY-BFE 724 2h
BEE L TRMBENEIZLELDTE 5, I-BI,
BE BESIVIRERBOBEIZCSN, 201
OHERIZET 3BEOEIE L E-> T 5,
Zhiz, AKEOKROETOREILLIZL0TH
5, Thbb, 7 >HOLEETIIED TRIFT, &
ATRMOEFES OmETIE, BIEEIZ#Hk T 24
Hamd, Lal, B, HEEAZES TFED,
£, RO Hb N, KB ITRBRES A A H PSS
AL, MEERIE, B4 TF, 84T FREL,
NS DWRELH, 2EEDOM~BIIEL R, B
REIBLVAKOMGE T, FORALR5N2 L
it b, [ HboEPCHIIET AT XTOREY
FELLEHDE, TOBEMIZEZLDTH L, &
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KB HDIE T & 51z, BT FKkOBES
SR RTTWT, L ZTNOmRE DT 2EE
HRIZIE, 3. 15ppm DNH4-N, 4. 41 ppm D PO4(Fig. 2 )
BEUREPAPVEN TR AEZEPBEXATY
B, COMBIZED, EERIIBEEIREBIZIGY,
FEELEF LD, WELREOBRERKE LS, 455
A, BBREEELITEHOLZ VI LN, HEZUEL
TWBZEIFEIETE BV,

Bz, I-CizsunTid, EHII/BODTIBT
D B 6 WAHES, MOTEHEHIZL 5REL
{FHo7, BREDTHR (Table 2) HHFELTY,
ZHI0T7T—NY ) 165kg(FK) ODERIRTH -7, =
OEMAIL, BAKBEORELH L, MEVELAD
WRARD TERBETHL L E2ELT35B %0,

(3) NEHOBEHROMBHERICRITT ISR
H4oEE SFEEMOMAE L0 SO
BElRMEL S, 1KY, FERERLU KL EXE
DML NENEB L LT, #h#h, Fig 3, Fig
4, Fig. 5ITR L, 1 RS E R L 2B, =
D& B ERERECIEESD GO RO TS L,
I OB E OB T 1 A RS REICREL,
SERHOETREE R HYEEIIR T LS TH 5,
THREIIEEFMOKTROFBIRELRL, 1A
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Fig. 3 Variations of the numbers of panicles per hill in
each paddy fields.

Sampling points were determined by dividing diagnal
line (from inlet to outlet) equally into eleven parts
and five samples were taken from each point (1 ~ 10).
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Fig. 4 Variations of average length of culms in
each paddy' field.
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Fig. 5§ Variations of the weight of brown rice per hill
in each paddy field.
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