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~Analysis of Growth Patterns of Paddy Rice Plants in
‘Various Cultivation Seasons in Central and
Eastern Lowlands of Kochi Rrefecture -

Yoshinori Y.AMAMOTO, Masami MATSUURA, Sakan NISHIMURA
and Yoshiaki Y okoTA _
Experimental Farm, Faculty of Agriculture

Abstract : To clarify the growth patterns of paddy rice plants in various cultivation
seasons in central and eastern lowlands of Kochi Prefecture, field investigations and
experiments were conducted in Aki City and Experimental Farm of Faculty of Agricul-
ture, Kochi Umvermty, Nankoku, in 1981, respectively. The results obtained were
summerized as follows :

1. Generally, as the earlier the cultivation season, the less vigorous growth were
rice plants in the early growth, due to the low temperature after transplantmg, the
marked difference in the early growth was found between the early and normal season
culture. 2. Number of tillers responded more evidently ‘than plant or .culm length
against the shlftmg of cultivation season, i.e.. the earlier the‘cultlvatlo_n season,
the greater were the number of maximum stems and panicles, although the less the per-
cetage of reproductive stems. 3. A great number of tillers in the early season culture
were due to the high concentration of nitrogen and carbohydrates in rice plants. be-
cause of the cool temperature and abundant sunshine hours during tillering stage.
4. CGR (Crop Growth Rate) during vegetative stage was greater in the normal
season culture than in the early season culture, because of the greater LAI (Leaf
Area Index), but CGR during ripening period was greater in the early season culture,
because of the higher NAR (Net Assimilation Rate). 5. Yield was slightly higher
in the early season culture, due to the higher percentage of ripened grains and 1000-
kernel-weight, but not due to the number of spikelets per square meter. On the other
hand, straw yield was markedly higher in the normal season culture and consequently the
ratio of brown rice yield to straw yield was greatly high in the early season culture.

" E

BRI Z DI L, SURHMRE S IO ITRIETEELER , B2 OERORIEMSTEOATY
3D, Lo, &mmﬁﬂrﬁﬁut&umﬁﬁw(mT—wéouﬁ)umtn@wmﬁﬁ
B2 TE-> Tk, S L USRS OREDORHTA X1,

ZCTABETE, TFREMRBVT, 4 Bhafo SRR > 8 A HOfO M %R
F TOE 4 DI OKREASUEIIOKBICOVTEBTRE2THV, ERicL 3ETHOZRIC
DOTHERS Lo 2 LT, SORBBICE VT E  ICHEFEROE O BRI & S HBpRE .2
mkﬁ5*%@&%@&&$4%mﬁﬁ%wzwfwﬁ?6&t6K ﬁﬁ%mk65W%m&¥_
ROERICOVTRE LT,



i
&
>t
¥
&
=
&
3
4]
o

118 33 (1984) B ¥

EBRHE S LUHE

1. BLAOEBICKIZKBOETE : 1981FERLKETICE T Table 4 /R LALZEHD
107KEIE 20T, BORERBL IS T RROBFEZTES L bic, FKBLH37A, 1
SERI0k, SE30MICOVTBIEROEL, EROMBEL0~I58HBICRE L1, $A&KBOR
RABOIATHSIREREZNET 3L bic, BREBOLMUIERREFME L. Kk,
ZRBETCRBTEFE, FEOBEERAEPREK DV TOBREBERITEOLLEL 15,

2. BHSSUEBRMEROLTRRROMRIT HASML L TRt a2y e s )%, Al
HFEICIE LA AV, 18IF AR ERISORITETHEE LAEE, HBRES/KECHER
L& DBHE (648K, 3.3m) Ltco BBHEKERBPRE CURLORIBRL DV T HADYE
TRHET S DICDBEKED (BTH, @ 4,1320f) &FEELKE (B1H, BEXE 24
B, @it 4,169d) ©oZ/kEE L, WEMEE TR BEEKE (BTEH, mht 4,59d) —KET
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Table 1. Dates of field husbandry (Experimental Farm)

Cultivation season

(Variety) Seeding Transplanting Heading Harvesting
1
B o ) Mar. 16 Apr. 17 Jul. 12 Aug. 11
* : T X
Ea(%sﬁisiﬁgri()s' D)% Mar. 16 Apr. 17 Jul. 12 Aug. 11
Normal season . 7
(Koganenishiki) May 8 Jun. 2 © Aug.26 Sep. 30

* Soil dressing plot.

Note 1) Midseason drainage was practiced from Jun 8 to 20 and from Aug. 2 to
13 in early and normal season culture, respectively.

Note 2) Control of disease and insect injuries were sultably practiced by spraying
of chernicals.
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HORT IR AETR LT BHEAERSKAE GHEBEBICL 2BBBERETHY, KHE No. 1~3
HEMRRREE . 4, 5 AL, 6~ 9 BMERE, 103THIEZBR (—HfF0oREIIT Y

AY) T, BRI 4ANE~8H5HDH 4 AICRATYV S, F T | (RE PR o FE
e & 5— ﬁ@@mm&bnt g1 eREidE 4 ~ 8 &, fEfTOERER 30~50m D
B dh - 72, ' E
Table 5 ICRGKEIBRHENLHORARABRORERE R LI, BEHR—MRIFPHECLS
BEBVHEBANAONEH, ERESDEM -1 No. 10 KBERC &, BSELLADOLT
B PIREL, %%Emuﬁﬁwxé —EDBERBED oI - 1o FOHERE, BHOFREEERDLT
R L XN AR EIRETE S B i, No. 10 KB EEHDOEEMNE LMK No. 2 KHODH
AR E, WERS 0.90~1.10mg/cm OFEFEICH O, (Eick RS ERIEBD S0lim- 1,

Plant length, cm’
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E
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Fig. 1. Changes of plant length and number of stems of rice plants in each paddy

field at Aki City.
Note) Numerals in the figure show the paddy field number in table 6.
* Not attained to final value.
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Table 7. Number of seedlings per hill and planting depth of seedlings at transplanting
time* (Experimental Farm)

Cultivation season . Number of Planting
(Variety) . seedlings * * depth * *

Early season 445219 3.1+08™
(Koshihikari) ) ) .

Early season (S.D.) *** 4.8 1207 38.011.26
(Koshihikari) .

Normal season ' 7.9%3.10 38.4 % 6.01
(Koganenishiki) :

* Planting density of the both cultivation seasons was 64 hills per 3.3m?.
** Meantstandard deviation of 100 and 200 hills in. early and normal season
culture, respectively. :
*** Soil dressing plot.

100}

50 F

Plant length, cm

No. of stems per hill

| £ .;":'
¢---0---—-€ .

iiHeadmg
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_ 40 60 80 100 120
Days after transplanting

(=
oo
(=3

Fig. 2. Changes of plant length and number of stems after transplanting
(Experimental Farm).

Note) O Early season (Var. Koshihikari)
® Early season (Var. Koshihikari) (Soil dressing plot)
& Normal season (Var. Koganenishiki)

Fig. 2 iC@BREORN, BROWRER LI, EXRLEEFUMEZE L CEENHLHRIR
Woven i oxTELHB L, Bi%45~608 BEICH I TIZH 25 OERLONT,
CNRE TR THRIROESEEWELS, POTPHEGRIE (U itHEEILND
(Fig. 3)o L2 L, BHli60H B LG EBH MM TRELOMEEE IR LZITET Licdic
HLT, Bz eh)TRRMELTHY, SAMOFL, YL (Table 8) DER/NE L1 -
foo F/CFUIHRES OIITH S B LM ALK T 5 L EIIRGRENE TRIBZESFLHBL, £
NUBRE LM TO 98 CHEB LU, S8 EHRIRO0R B (O >mI08D £ TflrmT
HL IS 1o, ZD®RGIIKEORICHAR S ERERD oniih -7 (Fig. 2, 3o LT, F
HoOESREBHEIZEE TRELMT, 2L 0 LUETRARMITIATE A~ % (Fig. 3A)
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o

Fig. 3. Changes of leaf blade length (A) and leaf number (B) of main stem
(Experimental Farm). .
Note) Symbols are the same as in fig. 2.
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W2y eh ) TRELMIC SN TRITH TS B L, HENEOSERELN &80 o
EAVELHOBY O BERIIEE 1,000cd ODERMAE SN, .
RICHBHROENTEOHREH5E Fig. 5 DEBDTH b, ThbL, REWE, HH, i
W+E () SLCHEREYTEAHICEAMELH TRM o v A Y ILSNTEL, $5
IVEN Y THELRICS SNTIRTETE CHEB L, WEINOKY 0 2EYEREM o v ey
OIRFTH 3649, BLM 3279, BEMWHL 4769 Tho7oo LHL, WMEMS SR
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2000

1000

Leaf area per hill, cm?
T

]l Heading
1 i i L

1
0 20 40 60 80 100 120
Days after transplanting

1 1 I |

Fig. 4. Changes of leaf area after transplanting (Experimental Farm).
Note) Symbols are the same as in fig. 2.

70 ¢ ) -
— Early season (Var. Koshihikari) L —— Early season (Var. Koshihikar)
60} ——— Early season (Var. Koshihikari) Foooeeeee- Normal season ,,"
(Soil dressing plot) (Var. Koganenishiki)
50
~)
E 40} .
& | ~
5 . LB
2 30F ——
ES
=
= 20t
LS +S(C)
10F Headng [ - J £/ | ..
0 1 4
0 .20 40 60 80 100 120 .0 120

Days after transplanting

Fig. 5. Changes of dry weight in each organ after transplanting (Experimental Farm).
Note) LB : Leaf blade, LS+ S (C) : Leaf sheath+stem (culm), P: Panicle,
DP : Dead portion

20.39, 26.3¢ EHFEABROEYEMBSAZVEEETEL 1S4, Fig. 6 KREBERDOBEL
HEE|SOHEBE R LI, SEESE TRBHEERICGHE A IS IEREDEINL %A 5
h, TOROMIEHOEMELS b—BICRH v e h VIR OXRTHLHEB L1, T HBHIHN
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Fig. 6. Changes of dry weight percentage in-each organ after transplanting
(Experimental Farm).
Note) Symbols are the same as in fig. 5.
n
>
&30
g%
20
s
< 15
5
10
(=}
&% g5t
&
S 0
1.6
o 1.4 :
- 1.2 Fig. 7.- Changes of crop growth rate,
;'% ' net assimilation rate and leaf
%g 1.0 area index after transplanting
—E?O 0.8 (Experimental Farm).
ﬁ S 0.6 Note) Symbols are the same as
D in fig. 2.
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BRI DOYRERBE PRI IEGOEMELSHEH 2 v e VIR ONTHE, FICEH+E ()
DEEHES, BRI OEMELISI/NE, EEBLIUEH+BOLAHS (hEsnt,
R e ) OBITHER AL HE ST 2 &, BE%20~600 Bithd ToS-> 3 BRI pE
SHYBHAMMBTATE LM SNTH M1 LR E, KEMERBED SNiih - 7o,

LT, OIS ICE L DFEIC L ZHYEERROERSY L DFRKICT 3120
B> TERBINAZTN - R % Fig. 7 KRk L7, CGR (Crop Growth Rate,
AR RERE) RFIEM & SHREBMIL, SRR, O HEEICRAEETL, 20%(E
TLADEHa v eh ) TREJ\RECHOINL, SE8MES8LE L RN/, $-%@
&8RO CGR MBE%R» OHEBEE TR v e h VIK ORTELHB LD, B
M%%W30BMIE NAR (Net Assimilation Réte, #ifEl L&) & LAI (Leaf Area Index,
REVIER) OMESB- R THE0, ThLUBIBEL LT LAl OERLEBZHDTHY
NAR i3 LAl O#NE EbiIcBfo v eh Vit SRTESHE L, $ B3 s ) D
BREEIE 05 CGR OHMNiE NAR oMt L 2 6D TH 0, BITFMAICL 5~T LAI
BEONED-> LBETHATORMPBE Lipo 12, 158, RERDOEA LAl BEfoveny o
tRITE3.37, BLMH2.80, LEMHLINA0E LIS, ZORR, HEME—1EL TRD
CGR &LAL & ORICIZE W IE OMEBABAE (r =0.8077* * * | 0.1%/KETHE) Hsoh,
LAL & NAR & OBICIHRSAOHEBBIMRIRD Shiitr- 72 (r=-0.1834),

Nitrogen percentage in leaf blade, %

0 20 40 60 80 100 120
Days after transplanting

Fig. 8. Changes of nitrogen percentage in leaf blade after transplanting
(Experimental Farm).
Note) Symbols are the same as in fig. 2.

Fig. 8 KIIBHEROEFOEZREHFROMBET L1, Blo v e # ) Tl BR% M08,
EHOERSERSZHICHML 20 LT, S EIELH T s Bisy 150/ &8
<, ERBMBS NS 1, £ LT, BHEEKYI0EBICEIEBNELHEEMT v e 1Y OfF
TH, B+HEEOMICBEINAENH15%, 106 DERNL LN, FOREGOERSER L
B{EHE SIET Lo, EXKRBHaveh ) DETHAL <, B#E%60A EUBROFmIEROMIE
RIEF LB LTEY, Lo E3YRIERMREMIE TORSEOERSERICIIENICL 5
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Yield and yield components of paddy rice of early_ and normal season cultivations (Experimental Farm)

-Table 8.

Yield Straw weight Ratio of yield

1000 -ker-

ripened grains nel-weight per m?

Percentage of

Number of spikelets

Culm Number of panicle Mean Panicle

length per hill ’

Cultivation season

per m? length

(Variety)

per m? to straw weight

per Panicle per hill per m?

0.73

619 &

452 €

22248

8].996

24813

- 1279

61.6

[+ ]

15.5

402

20.7

83.8

Early season

(Koshihikari)
Early season (S. D.) *

0.78

592

464

21.72

3.9

1312 25453 8

6.3

6

19.8 384 16.2

85.5

(Koshihikari)

Normal season

=5
=

K

+

0.54

20.73 425 788

0.9

8

25356

1307

73.2

349 17.8

18.0

84.5

(Koganenishiki)

Soil dressing plot.
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Fig. 9. Meteorological data during field iﬁvestigations at Aki City.
Source : Kochi ken Kishogeppo, 1981.
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