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Table 1. Comparison of yield and its components between the 1st and 2nd crops during 2003-2014 in Hualien

area.
Spikelet per 1000-grain Panicle number Average yield
Crop season ppanicleI:) Seed-set (%) weigh%[ (g) per hill (kg'ghayl)
Lst crop 71.8+7.5 86.2+6.5 26.5+1.4 13.1+1.8 2994+554
2nd crop 79.7+9.3 82.7+9.2 25.5+1.2 11.9+2.7 2151+667
Significance *z NS NS * *

%NS and * mean non-significantly and significantly different between the two crop seasons at the 0.05 level, respectively.
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Table 2. Comparison of the climatic factors between the 1st and 2nd rice crops during 2003-2014 in Hualien

area.
Crop season Air temperature (C) Solar radiation Precipitation Precipitation
Min Ave Max (MJ-m?) (mm) days
Ist crop 18.7+5.2 21.7+6.0 25.3+7.0 1423.3+418.1 508.3+205.7 69.6+22.9
2nd crop 21.9+0.6 25.2+0.6 29.0+0.7 1509.3+98.3 1002.3+428.9 44.7+9.0
Significance ok z ok Hok NS ok *ok

“NS and ** mean non-significantly and significantly different between the two crop seasons at the 0.01 level, respectively.
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Table 3. Comparison of the climatic factors from transplanting to heading between the 1st and 2nd rice crops
during 2003-2014 in Hualien area.

Before Air temperature ('C) Solar radiation ~ Precipitation Precipitation
heading Min Ave Max (MJ-m?) (mm) days
Ist crop 17.3+0.6 20.3+0.6  23.9+0.7 936.1+91.8 296.0+108.3 49.8+11.2
2nd crop 23.140.6  26.46+0.6  30.3+0.7 1096.6+80.4 800.0+459.7 29.34+6.5
Signiﬁcance k3kz ks Kk k3 sk kk

* Means significantly different between the two crop seasons at the 0.01 level.
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Table 4. Comparison of the climatic factors at the booting stage between the Ist and 2nd rice crops during
2003-2014 in Hualien area.

Booting Stage Air temperature ('C) Solar radiation Precipitation Precipitation
Min Ave Max (MJ-m?) (mm) days
Ist crop 20.5+1.2 23.4+1.3 26.7+1.5 149.1+35.4 62.59+43.4 7.6+2.6
2nd crop 21.5+1.8 24.9+1.3 28.7+1.4 173.5+36.3 265.16+295.7 7.9+3.6
Significance NS~ * * NS * NS

“NS and * mean non-significantly and significantly different between the two crop seasons at the 0.05 level, respectively.
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Table 5. Comparison of the climatic factors at the heading stage between the 1st and 2nd rice crops during

2003-2014.
Heading Air temperature (C) ratsi?;?ii)n Precipitation Precipitation
Stage Min Ave Max (MJ'm?) (mm) days
1st crop 21.5+1.6 24.5+1.2 28.1+1.6 77.9+13.9 54.3+79.4 3.36+2.19
2nd crop 21.3+1.5 24.2+1.1 27.8+1.2 72.2+16.1 111.1+92.6 3.67+1.11
Significance NS? NS NS NS NS NS

* Means non-significantly different between the two crop seasons.

7~ AP KRN ERARRARC ERLR

JKFEEE B RS R YT RIERR T AR E AR/ MARBESN - RN KRR 7e B RTSHAY H 3 B fon EH
B > fCE N E IR TR R RRE 2 R 1SS — IRy ks TFIEEE I PR e B ATey
ol ~ HEE - MR RIEM B SRR EHNEREREREEZR - ([BERER 08T -
FEOE ~ F3R R H R a 2R - NS —IIEA S 2 8 eh - EEE R THE AR
ISR R -

FIN 2003 2 2014 FEFCEMIES — - IR ERR T E AT RR R Z L
Table 6. Comparison of the climatic factors at the early maturing stage between the 1st and 2nd rice crops
during 2003-2014.

Early mature Air temperature ('C) Solar radiation ~ Precipitation ~ Precipitation
Stage min Ave max (MJ-m?) (mm) days
Lst crop 22.3+0.8 25.2+1.0 28.9+1.2 178.3+41.8 87.1+76.2 8.2+3.3
2nd crop 19.9+1.6 23.1+1.3 26.8+1.5 145.5+32.7 70.2+92.6 4.8+3.1
significance HxZ *oE ok NS NS *

“NS means non-significantly different between the two crop seasons. * and ** mean significantly different between the two
crop seasons ant 0.05 and 0.01 levels, respectively.
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Table 7. Correlation between climatic factors and the yield of the rice cultivar ‘“TK2’.

Correlation coefficient

Item

1st crop 2nd crop

Min air temp (C) 0.13 -0.23

Max air temp ('C) 0.52 0.27

Booting stage Solar radiation (MJ-m) 0.58 0.52
Precipitation (mm) -0.33 -0.29

Precipitation days -0.23 -0.37

Min air temp (C) -0.20 -0.06

Max air temp ('C) -0.25 0.35

Heading stage Solar radiation (MJ-m™) 0.25 -0.28
Precipitation (mm) 0.54 0.32

Precipitation days -0.20 0.14

Min air temp (C) -0.03 -0.12

Max air temp ('C) 0.06 0.14

Early maturing stage Solar radiation (MJ-m) 0.39 0.15
Precipitation (mm) 0.15 -0.33

Precipitation days 0.10 0.07

Min air temp (C) 0.01 -0.24

Max air temp ('C) 0.17 0.27

Transplanting to Solar radiation (MJ-m) 0.50 0.05
heading Precipitation (mm) 0.24 -0.38
Precipitation days 0.11 -0.37

Growing degree days (C) 0.30 -0.07

Min air temp (C) -0.00 -0.22

. Max air temp ('C) 0.21 0.20
Tﬁazzisnﬂgfto Solar radiation (MJ-m2) 0.61% 0.02
p }; it & Precipitation (mm) 0.29 -0.45
fattty Precipitation days 0.05 -0.11
Growing degree days (C) 0.77** -0.04

** and ** mean significantly different between the two crop seasons at 0.05 and 0.01 levels, respectively.
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Table 8. Correlation between climatic factors and the spikelet per panicle of the rice cultivar ‘TK2’.

Correlation coefficient

Item

1st crop 2nd crop
Min air temp (C) -0.02 -0.48
Max air temp (C) -0.39 -0.24
Booting stage Solar radiation (MJ-m) -0.30 0.18
Precipitation (mm) 0.11 -0.78%*2
Precipitation days -0.17 -0.59*
Min air temp (C) -0.19 -0.45
Max air temp (C) -0.05 -0.21
Heading stage Solar radiation (MJ-m) -0.25 -0.00
Precipitation (mm) -0.71%* -0.04
Precipitation days -0.40 -0.03
Min air temp (C) -0.01 -0.31
Max air temp (C) 0.25 -0.42
Early maturing stage Solar radiation (MJ-m) 0.23 -0.21
Precipitation (mm) -0.15 0.47
Precipitation days -0.49 0.48
Min air temp (C) -0.01 -0.51
Max air temp (C) -0.19 -0.30
Transplanting to Solar radiation (MJ-m) 0.02 0.42
heading Precipitation (mm) -0.55 -0.56
Precipitation days -0.33 -0.07
Growing degree days (C) -0.12 0.23
Min air temp (C) 0.01 -0.48
. Max air temp (C) -0.12 -0.40
T}rlarslis(r))llznitlr;% to Solar radiation (MJ-m2) -0.14 0.15
fna};urityg Precipitation (mm) -0.60 -0.40
Precipitation days -0.46 0.16
Growing degree days (C) -0.16 -0.10

* * and ** mean significantly different between the two crop seasons at 0.05 and 0.01 levels, respectively.
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Table 9. Correlation between climatic factors and the panicle number per hill of the rice cultivar ‘TK2’.

Correlation coefficient

Item

1st crop 2nd crop

Min air temp (C) 0.36 -0.06

Max air temp (C) 0.61*2 0.42

Booting stage Solar radiation (MJ-m) 0.48 0.53
Precipitation (mm) -0.52 -0.17

Precipitation days -0.47 -0.54

Min air temp (C) -0.16 0.10

Max air temp (C) -0.07 0.38

Heading stage Solar radiation (MJ-m) 0.37 0.20
Precipitation (mm) 0.04 -0.17

Precipitation days -0.53 -0.29

Min air temp (C) -0.30 -0.16

Max air temp (C) -0.18 0.34

Early maturing stage Solar radiation (MJ-m) 0.11 0.36
Precipitation (mm) 0.38 -0.31

Precipitation days 0.20 -0.31

Min air temp (C) 0.12 0.16

Max air temp (C) 0.24 0.47

Transplanting to Sola? r.adi.ation (MJ-m?2) 0.47 0.36
heading Precipitation (mm) 0.14 0.17
Precipitation days 0.33 0.14

Growing degree days (C) 0.73* 0.40

Min air temp (C) -0.04 -0.09

Max air temp (C) 0.12 0.36

Transplanting to Solar radiation (MJ-m) 0.36 0.35
physiological maturity Precipitation (mm) 0.36 0.16
Precipitation days 0.28 0.21

Growing degree days (C) 0.64* 0.41

“* means significantly different between the two crop seasons at the 0.05 level.
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Effects of Meteorological Factors on Rice Yields of

Different Seasons in Hualien Area!l

Chia-Hsing Huang®> Wen-Chin Wu® Cheng-Zu Pan’
Tai-Yu Lin?> Dah-Pyng Shung*

Abstract

There was a significant difference of rice yield observed between the first and the second seasons in
Hualien area. To investigate factors influencing rice yield, the meteorological data together with rice cultivation
data collected from 2003 to 2014 at Hualien DARES were analyzed. Results showed that rainfall, solar radiation,
and air temperature recorded at four important stages including transplanting to physiological maturity,
transplanting to heading, booting and early maturing were significantly different between the first and the
second crops. In the first crop, the growing degree days and solar radiation during the transplanting to
physiological maturity was significantly correlated with the yield. The correlation coefficients were 0.612 and
0.768, respectively. The spikelet per panicle was negatively correlated with the rainfall in the second crops.
However, the growing degree days from transplanting to heading period, the growing degree days from
transplanting to physiological maturity period and the average of daily max temperature were significantly
correlated with the panicle number per hill. The results indicated that air temperature from transplanting to
heading period in the first crop was lower than the second crop in Hualien area. In addition, the high
temperature during the early second crop may lead to inhibit tilling. Therefore, the temperature was the major

meteorological factor to rice yields of two crop seasons.

Key word: panicle number per hill, solar radiation, growing degree days, correlation coefficient.
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