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Effect of Climate on the Yield of Different Maturing Rice in the Yeongnam Inland Area
over the Past 20 Years

Jong-Hee Shin"’, Chae-Min Han', Jung-Bae Kwon?, and Sang-Kuk Kim®

ABSTRACT The aim of this study was to analyze the relationship between rice yield and climate elements in Daegu (southern
plain area) and Andong (inland mountainous area) regions. Over the past 20 years, rice yield has increased in both regions. The
rice yield of middle and mid-late maturing cultivars in the recent 5 years increased by about 10% and 18%, respectively, compared
to that produced in the early 2000s in the Daegu region. In the Andong region, the rice yield of mid-late maturing rice cultivars in
the recent 5 years was higher by about 7% than that of the early 2000s. The number of panicles per hill and grain ripening rate
significantly affected rice yield in mid-late maturing cultivars. In addition, the grain weight and grain ripening rate significantly
affected rice production in middle maturing cultivars grown in the Daegu region. With regard to the middle maturing cultivars, the
relationship between grain weight and rice yield had a positive significant correlation in both regions. To understand the effect of
climate factors on rice yield, the milled rice yield of several rice cultivars produced over the past 20 years (1999-2018) at both
locations, Daegu and Andong, were evaluated. The rice yields increased owing to long sunshine duration during the grain filling
stage in the Daegu region. In Andong, rising maximum temperature during the vegetative stage increased rice yield of early and
mid-late maturing cultivars. Long sunshine hours increased yield of mid-late maturing cultivars in both regions.
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Fig. 1. Change in temperature, accumulated sunshine hours and precipitation amount during the rice growth period in Daegu (A)
and Andong (B) regions over the past 20 years.
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Fig. 2. Temperature change by growth stage of mid-late maturing

the past 20 years.
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Fig. 3. Change in accumulated sunshine hours by growth stage of mid-late maturing rice cultivars in Daegu (A) and Andong
(B) regions over the past 20 years.
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Fig. 4. Change in the milled rice yield of different maturing types of rice cultivars grown in the Daegu region over the past

20 years.
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Table 1. Yield components affecting milled rice yield by different maturing types of rice in Daegu and Andong regions over

the past 20 years.

1,000 grain

Region Rice maturing type }:anicle Panicles Spikelefts ' Percent . Husking weight of
ength per plant per panicle ripened grain recovery o n rice (@
Dacgu Middle maturing cultivar 0.32 0.02 0.55% 0.69%* 0.23 0.67**
Mid-late maturing cultivar 0.13 0.48* 0.06 0.68** 0.58** 0.48%
Early maturing cultivar 0.59%x* 0.35 0.33 0.02 0.27 0.29
Andong Middle maturing cultivar 0.19 0.53* 0.05 0.33 0.40 0.61%*
Mid-late maturing cultivar -0.36 0.01 0.37 -0.20 0.09 0.51*
The values are correlation coefficients of each yield component affecting rice yield.
* % Significant at 5% and 1% levels compared with each component and milled rice yield, respectively.
o D 7|S40| M < W FFTAA8RY 7 71U% Ao R ddEHE
W S TAY emol AxAto] W Sako] ujAl o (Table 1), FUAES 54719 AxA50L o ATL
FE BAsH] flstol 1999d el 2018W7HA] 2013719 Btk SHFY #2557 A=} 5% FEoA
W et ASUAGFAAT, BAAAT), Fa)ER o] 4 7k A2 tehgeh Lee & Lee (2008))
2 713Ee] 71480 vl 248kt Tables 2 & 3). o HiloA g FA% §5719] 71Faaete] PAS 24
TFA A Qe FYF B A p7F SV FE o AY 7|5 aa F 7| 2uto] FdTAet Fofet WAL
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Table 2. Comparison of climate factors during the rice growth period affecting milled rice yield by different maturing types
of rice in the Daegu region over the past 20 years.

Maturing Growth Period Temperature (°C) Sunshine hours
ecotype stage (month, day) Mean Max. Min. (h)
Vegetative Jun 1-Jul.5 0.16 0.29 0.04 0.24
Middle maturing ~ Reproductive Jul.6-Aug.10 0.14 0.15 0.09 0.02
cultivar Grain filling  Aug.11-Sep.30 -0.28 -0.01 -0.48* 0.40
Total Jun 1-Sep.30 -0.01 0.18 -0.20 0.27
Vegetative Jun 1-Jul.10 0.17 0.28 0.14 0.29
Mid-late Reproductive Jul.11-Aug.15 0.41 0.45* 0.34 0.40
maturing cultivar  Grain filling Aug.16-Oct.5 -0.12 0.21 -0.40 0.72%%*
Total Jun 1-Oct.5 0.24 0.45%* 0.02 0.68%*

The values are correlation coefficients of each climate factor affecting rice yield.
*, ** Significant at 5% and 1% levels compared with each climate factor and milled rice yield, respectively.

Table 3. Comparison of climate factors during the rice growth period affecting milled rice yield by different maturing types
of rice in the Andong region over the past 20 years.

Maturing Growth Period Temperature (°C) Sunshine hours

ecotype stage (month, day) Mean Max. Min. (h)
Vegetative May 21-Jun 24 0.48* 0.62%* 0.10 0.40
Early maturing Reproductive Jun 25-Jul.28 0.45* 0.47* 0.45* 0.41
cultivar Grain filling Jul.29-Sep.17 0.07 0.10 0.06 0.14
Total May 21-Sep.17 0.34 0.42 0.25 0.35
Vegetative May 21-Jun 30 0.31 0.33 0.19 0.04
Middle maturing ~ Reproductive Jul.1-Aug.5 0.46* 0.44 0.51%* 0.18
cultivar Grain filling Aug.6-Sep.25 0.09 0.35 -0.15 0.34
Total May 21-Sep.25 0.34 0.46* 0.20 0.23

Vegetative May 21-Jul.10 0.55* 0.58** 0.32 0.55*

Mid-late maturing Reproductive Jul.11-Aug.15 0.51* 0.49* 0.52% 0.51*

cultivar Grain filling Aug.16-Oct.5 -0.23 0.14 -0.44 0.55%

Total May 21-Oct.5 0.36 0.53* 0.13 0.64**

The values are correlation coefficients of each climate factor affecting rice yield.
*, ** Significant at 5% and 1% levels compared with each climate factor and milled rice yield, respectively.

AT Haugh Aol tha Aol & HATh SAA f+ 201297b4] 2043 WFA o)A & pFe ST A,
o A diAH T4, FU FFO| +FH BILEFE HEE 200093} o]E ek 10% S 2001
TE7 &= A Fo AuHAE Bied ole A |99 AF olg Aole 57| duapt il Az
AR £ 712e FASE TA9e] A =719 & o] WiEd AR HISA, ol TxElEC] &
=S S AaATle diol | Aer #EE of eFo] FUISHHHAL Sk S5 et =AE gt
ok A STAF B TS L7 Hug o] gdkE, dAE ol AAEE er S5Vt F
w=o Fof JHBAE Hol FofE 1%l AL 9 2k, AR S 71 243 AEAle] 9T Al
Z ootk Ao dxAl] T7F B ¥ 5 FFS etk Gk 2ollM B S SAEHe o
7ke] 8Qle 2 AT Qleh Lee ef al. (2013)°] 1993135 ¢ T 70% ool 55717 & FRAel st F4
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i, YA Fie] &4 o, 7] T AREHNE &

Shadol =717t § FAHE AFEK(Yoshida, 1981).
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