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Table 1. Analwysis of variance for grzin vield and vield cowponents of
rice cultivars Taichung 67 and Chianung Sen 11 {1877-1982)

F VYalue
Source of T T T T e e e e e e e e A ——————— e e —
. Yield Paniele Spikelets Seed 10Q0-Grain

Yariastion prer Hill HNumber Nunber per Setting Height

df {g) per Hill Panicle {%) {(g)
Year (Y) 5 80.18%¥%  21.24%x 187.32%% 1308.964% 38, 867%%
Loeceation (L) 1 2717.05%% 208.82%x% 195, 8B%x 180.83%xx 338, 45%x%
Y x L 5 19.81%x 6. 94%x 24.83x%xx 108, BB** 16, 88%%x
LCrop (C} 1 964. 34%% 41. 50%x 10, 47%= B01.97*x 261,897%%
Y x ¢ 5 6.33%x% 13, 0B 46, 73%x 1Z6.80%% 26.58%k
L x C 1 28, 55%x% 58.55%x% 549, 35%x  1146.98%x 36.B4*x¥x
YxLx¢C 5 5. 09%x 3.99%x% 30.08%x 92.34%x% 9:18%x%x

M

Mean Squere of Main Pleot Error {Ea)

8 0.63 0.47 3.68 0.585 C.39
Yariety (V) 1 26.94%x% 35. 51%% 251, 63%% 158. 97%x G1.B8%*x
Y %V 5 G.75 1,78 6. 57%% 44, 58%% 5.55%x%x
L =V 1 0.16 4. 22% 39, 49%% 522,32k D.08
YxL xV 5 0.37 1.68 2.86 27.09%x% 2.53=%
Cx¥V 1 1.35 34. 40%x% 17. 40%xx%x 2.82 13.67%x%
Y CxV 5 1.75 0.22 0.54 28.50%x 1.82
LxCx¥V 1 0,84 g.46x 27.88%% 13.09%x% 0.01
Y= LxCxV 5 1,10 0.56 G, 97 38, 38%x 2.35
Mean Square of Sub Plot Error (Eb)

48 0.580 Q.53 9.00 0.98 Q.38

% BRSBR 1B ZEBKE

¥ end ¥* are significent =2t 5% and 1% level, respectively.
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Fig 3.Relation between grain yield and mean daily air temperature
for rice crops cultivated in Taipei area.
B : Tainung 67, (]: Chiammg Sen 11. Ty and Ty’ : mean air
temperature during 45 and 40 days after transplanting in
the 1st and 2nd crops, respectively. T: and T; : mean air
temperature during the 4 weeks before and after heading,

respectively.
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Fig 4. Relation between grain yield and mean solar radiation
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W: Taimung 67, (]: Chianung Sen 11. Rx and R:' : mean solar
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the 1st and 2nd crops, respectively. R:and Ri::mean

solar radiation during the 4 weeks before and after
heading, respectively.

— 247 —



Grain Yield (g/Hiil) Grain Yield (g/Hill)

Grain Yileld (g/Hill)

1ST CROP 2ND CROP

|-
[ ~ 30} ||
= n = = n
S O - o
331 E
- 28}
L | |
azfl r=0.545 > 0 O
[l = | ]
= 26[ r=0.456
S
31:‘— | | J‘j. 217 |
20 21 28
T T
| ~ B |
14 a | ] n ~ ¢ ] n
- % g
[:l k ]
33 — a8l
=
- : | m -
=
32 O P X I n 0o .
r=0.241 g ] r=p.591
Y || -
3 | [ ) P A !
25 26 724 25 25
Tz T2
i3
. ~ g n =
o . - O
3 a
31 3
w 18F
o 2
r=-0.073 - = L]
= |
| K 26| r=0.170
G
31 0, ! ] . ) | I
) 27 28 Y 23 . 24
Ta{c}) Tic)

s APiphEXBERATHOREZHEE
B AT SN 3 Brad o

Fig 5. Relation between grain yield and mean daily temperature
for rice crops cultivated in Taichung area.
Refer to Fig. 3 for description of symbols.

— 248 —




Grain Yield (g Hill) Grain Yield (g Hill)

Grain Yield ( g Hil])

Grain Yield (g/Hiil1)

1ST CROP
33
]
|
g U u
kE] =8
32—;
=1.
- r=0.415
kN =
:/1 fD [ 1 1 )
721w 280 290 300 1)
Ri
J4t .
[ |
] 0 mg
O
33
32]- ; r=g.214
||
i ! L Oy ] |
7300 310 320 330 340 350
Rz ,
ap- o
G
i
n
_ r=p.457
3y l | : :
4 350 360 370 180

R3(cal/cm’/day)

& 6.

Grain Yield ( g Hill)

Grain Yield(g/Hill)

R

2ND CROP
3} N
0 ; L
0
28—
n -
26 O o
r=0.048
H—L ! i
360 37,0 J80
R1
0y . m
S| Q
]
28
n ]
0 ]
[ |
26~ r=0.13s
T i I 10 ! ] ]
Y330 340 350 60 370
R2
30 m B u
o 0
]
28} '
m =
O O
25 F=-0.093
1, | I l
4 280

EiEKBESRTHE R ZMRK
B o 2 AT AN 4 AR ©

20
Y

)

00 3
R3(cal/emida

Fig 6 Relation between grain yield and mean solar radiation
for rice crops cultivated in Taichung area.
Refer to Fig. 4 for description of symbols.

— 249 —



— B Ve TR 4 MU B 2 7 19 H 4 B SRR BME MR 0 BE T RN AR MR A6
BEHEE  AURERWET (B4) 5 PR MR HERERERMY
B AN E (B6 ) -

AWEHETEIMESHEN FERASHBERABEERNVRE  VREKETH
HEMRE R EERLENHE  GARERBCTHER  SAE—HFRE PR
MERSIERE MRS HE » BMEKLPFERBREHHEAFGVE OO0
o EETHEKESE  —HEBRRTHEREENEANT (B2 ) » BRBHEKIE
EEEEE A IERE DHEBMEE40-45 HRNZTHRES S 28.3 ¢ K27.5C
y TTEEARK A A EE RS 3 HAS O Bl KBS EHTHREE 27 CHER
» ASEERE S EDE I » FEEMETRY ; £RR o % WO EE U RERC#EG
e A AS A ESEEBERRY BB E » UEHERRD » @M
BEEE o AREBHE I ES T EBER 40 HWTERRK AP IHERS » ARE
ER2AHE (B3 ) » HE-HE -

A SEAAWMERSEERNER O®  Vergara @ TREAXBESR
EEW BENSHRERAE  LENEELRERE  IERAKENHM; Tanaka
s O) gy ep feam m s oK AR T H B IE £ £ 130-140 B » SIS WA T L E
y AR - ARBRE— s “HFENZEE4AE AES YR 131 HE 112 B » i
19 H » MoIENE BEZEN — I WTE0HAHNEE - FEL » BRKES
HFRBRHME AR GRS 08 -

KIS 2 R B G E A RS —BEENER » (7R 5852 RIS B S G4 O IER
MEAEE; KiESs © @% O WHAR 80 1F KOS BT TE R KR ARRHR
KL EHBE—ERLD » TEFAARMEERTS 2 AT REYEREED -8 v
AEE AT Iy BEEHEEES L BEERZALT « R ERE
FHAE S BEEE » BRENE EZEEK « ARG HEAB TR ETME—
HIfF (@2 ) » EEAME  THAELRFARAR EEETHEN -

& 5 GRS S (R R RESRRNWEERT » AR » HIERIHIAER
WHMHEEZREA (B ) @ EESERERES EENPE - 8 HE KR ER
s BT AR F G S SRR N e » AR S e AR B EM 2R 184 cal /
cm? /day + SEARR A PHE ; RER & I 5 1B e K RS R 15 M8 2 T 1 s K
QM B HEEREZE 2 TARG(ES ~ 4) » ERABR 2SR TEBABEE
o AFED W Fa e 21.2 CEUREE 0 FXEE RESBIEARN  MERRET B4R
R B T GRG  EEAAE KO RS S KT SN EONET
B4 5 & 544 ( photosynthetic efficiency ) » RFIMREHE L » WA EREE

— 250 —




Z5]
ifis

~ @y OF

o B B YW REEIE AR ESRBERSABEZHE - RIBEER LIE
RAERACEDRESRFEE  NFEEANE  BEEREKERRESE - ARBHEERY
HEER_ESHEERTT & 0 ARDAIME 2 BF ER X AR EEARSEH FHRMEM o

HA—FEEERN SRR FFRARBEZ AT UYNERRERINE (B ) »
iR BER 46 BR4ERRE AN EYRESF CAR(ES ~4) » ERERS
RRE—SHOEEREQSE » EAH O EBRSERHE - 80 WE S — K
BAESVHNEHEROABEOEALRS  THENBARSEFHEESBBRAZEZEK
BE(ES ~6 ) REEAEE (@2 ) WERc— ; NBHE—BZEESE 20T
EABEUT » EEERBRE » SiEMREEXRR -

AABH A —EEERVREKSESILHERER A 11 587 E% B ey —
HREBNBRE—IERE » LR ER AR » REIEEM 11 2S8R E 2
sl i > R P A BB R MR D s MO BN REAERE SEEIESE
B EENEE ) RAE —IMFABERETIENTE -mE1 T4 —HEHRE
BIRIBA T RBP4 2R K » REES R RSN THARE SSRGS EE » &
FEEAR S EHBENEERES - |

KSR TRUARFELE  EZ » MIFKHE KRR THEEMELRSES
T HHMERRE P CHEETF - DEZBEZRERM» B FERRA T
EWESEAE DK EGRBMAZEARFERA A2 RE 5 MG ReEEE
ERSERHE » FRCFARBERBITLBERE  BREENNEEER -

— 251 —



10.

11

12.

13.

14.
15.

A AR

W& 1979, — S TR AR SR Z IR . ZE _HEBEERRE
REMRFEWRSEESE pP-83-90. FRERSHEREOWHGER B
FunERsMNesRe . =h.

BE . BES 1984, BE KR ZEEER  BEERBRSRELERE . &
— ~ AR 2 M A E SR AR REESEeW  125:4-13.

BREIL 1979. F—~ THAME AR 2 4y BRI EECEREERE N HEE
MEEHIIEHESE . pp.61-74. HEERENSEReRHaEE AR
FBkEREFRE2EARe . 2

=EA 1077, KBS THMEEEZEN . PERZER 100:22-33.

L 1979, BB KRS _HELEER T ZE  HEFBEERREEERT
A aE%k . pp. 23-27. F BB KB B E g HEER | TBURER
Reaxae . =i

EEA 1979, = ARSI R EE 2R . ZE _HEREERRRERR
F R @R RN GHE . pp-29-36.

v EEK . GEE.ONRE . B0y . F4RU . EBE . BAR REXK.
TR . REES 1975, HTHFEEREZRE . BleEmm AT 3(10),5-39.
HER . ZEHE . EEA 1974, 7R [ R A RS A AL 2 A R AT R R
EE. BEWRZR 23(3):166-175.

B KT 1079, e A R R (b ) B B . EE R
0% 75 JE AL HL R A s P Et e B 4E pp-101-111. R FHEAEEaHHTEE
wok ARGERERE2ZERe. 2.

Z4)ll 1978, AT EIMEERECHERRHABRAERZEE . BHEExE
26(5-6) :194-201 .

BOLIE 1979, ACHS AR EETY BRSBTS U L2 T R R EER A R HE
mGERHEESE op. 77-84. R B AN EE RgHRNFHEE B TR
BEpaefzae . =Zi.

PR 1979, —» :ﬁﬁf?z‘i?@?i%%ﬁﬂ:‘v‘ﬁ%f’ﬁ%%Bﬁ@?—%i@:ﬁﬁi’?@ﬁ%ﬁ
&ﬁﬁﬁﬂ&:’iﬁiﬂﬁa‘@%ﬁ% _pp.91-100. FEGRFFEREZEGHNEER Bk
AHERFEHNEEZEe 2.

ME 5 1964. LD K iS SO B kgt Bi L BEOREC O
€ . HYEsE 33:59-63. |

RE A= 1972, B{FO R LR BEAL , W, PP.219-225.
4% . RER U . f—. BILE 1982. KO BAECERT HYEEEN

— 252 —




16.

17.

18.

19.

20.

21.

22,

W A1 RN R R AT F TR B O EEN FHE
ErkisT#E BFERL  51(4):500-509.

Ak SF. R OAHED 1977, BHUC R S KBORLEEL REBARL WK
B o —FHAECOWTHEL  46(4) :530-536.

Askel, R., and L. P, Johnson. 1961. Genetic studies in sowing-to-heading and heading-to-ripening
periods in barley and their refation to yield and yield components. Can. I. Genet. Cytol. 3: 242~
259.

Bingham, J. 1969. The physiclogical determination of grain yield in cereals. Agric. Prog. 44: 30—
42,

Dat, T. V. and M, L. Peterson. 1982. Performance of Near-Isogenic Genotypes of Rice differing
in growth duration. L Yields and yield components. Crop Sci. 23: 239242,

Dat, T. V. and M. L. Peterson. 1982. Performance of Near-Isogenic Genotypes of Rice differing
in Growth duration. IL Carbohydrate Partitioning during grain filling. Crop Sci. 23: 243--246.
Tanaka, A., and B. S. Verrgara. 1967. Growth habit and ripening of rice plants in relation to the
environmental conditions in the Far East I.LR.C. Newsl, (Special issue): 26 —42.

Vergara, B. S., A. Tanaka, R. Willis, and S. Puranabhavung. 1966. Relationship between growth
duration and grain yield of rice plants. Soil Sci. Plant Nutr. 12(1):31—39.

— 253 —



SEASONAL AND REGIONAL DIFFERENCES IN RICE GRAIN YIELD IN
RESPONSE TO CLIMATIC FACTORS
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ABSTRACT

Rice cultivars Tainung 67 (japonica) and Chianung sen 11 (indica) were grown in Taipei and
Taichung area from 1977 to 1982 to investigate the influence of climatic factors on the yield perfor-
mance of rice crop. Comparisons oetween crop seasons and locations were emphasized. In general,
grain yield was higher in the first crop and Taichung area than in the second crop and Taipei area, re-
spectively. Tainung 67 cultivar outyielded Chianung sen 11 in most of the experiments. Changes in
grain yield was in accordance with those of spikelet number per panicle and 1,000-grain-weight. Seasonal
difference in spikelet number per panicle was different between Taichung and Taipei locations. The
most significant case was Chianung sen 11 cultivated in the second crop at Taipei where the low grain
vield was considered to be caused primarily by low spikelet number per panicle.

Mean daily temperature and solar radiation during the 45-day period after transplanting in the
first crop was positively correlated with grain yield, particularly for rice cultivated in Taipei area. High
temperature and solar radiation were considered beneficial to the tillering ability of rice crop and hence
grain yield was increased through high panicle number per hill. Comparison on the effect of climatic
conditions between Taichung and Taipei areas also revealed the same results.

On the contrary, mean daily temperature during the period of 40 days after transplanting showed
negative correlation with grain vield in the second crop season in Taipei area. Temperature higher
than optimum during vegetative growth period of rice plants tended to inhibit tillering and therefore
decreased grain yield. Similar conclusion was obtained in Taichung experiments, however, panicle
number per hill and grain yield were higher than those in Taipei area. Temperature and solar radiation
decreased markedly during the grain-filling period of the second crop rice which might impair seed-
sefting percentage and 1,000-grain-weight. Climatic condition, which were more suitable for grain
development in Taichung than in Taipei, was considered the main factor in causing vield difference

between the two locations.
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