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Table 1. Growth date of TN13, TN13_Gnla and TN11 and precipitation days in the past 10 years
(2012 ~2021) in two-cropping seasons

HifE e et MR ol As AF 2012 ~ 2021 4
Cropping Transplanting (%) Heading Harvest [H# fEE SRR H

season date Variety date date  Growth Growing Average
duration degree days precipitation
(day) () days from
2012 to 2021
(day)
TN11 Apr.27 Jun.2 133 1,640 18.6
Jan. 21 TNI13 Apr. 17 May 18 118 1,384 15.9
First TN13 Gnla Apr.19 May 18 118 1,384 15.9
cropping
season TN11 May 12 Jun. 19 121 1,708 23.1
Feb. 19 TNI13 May1l Jun.9 111 1,533 19.5
TN13 Gnla May3 Jun.9 111 1,533 19.5
Second TN11 Oct. 14 Nov. 19 104 1,759 20.4
cropping Aug. 7 TN13 Oct.2  Nov. 6 91 1,588 19.9
season TN13 Gnla Oct.5 Nov.10 95 1,634 19.7
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Fig. 1. The precipitation, daily mean temperature from January to June in Chiayi Lucao area in
2020 and 2012 ~ 2021
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Table 2. Water irrigation requirement and yield of TN13, TN13 Gnla and TN11 at different
transplanting date

HATE FERLEA HrAE ER HEAKE KRR
Cropping Transplanting  Variety Yield Field water Water use
season time (kg/ha) Ratio consumption efficiency
%) (m’/ha) (kg/ m®)
Jan. 21 TN11 6,370 100.0 9,470 0.67
Jan. 21 TNI13 4,330 68.0 7,530 0.58
First Jan.21  TNI13 Gnla 7,150° 112.2 6,860" 1.04
cropping - -
season Feb. 19 TNI11 7,630 119.8 10,300 0.74
Feb. 19 TN13 5,950 93.4 8,190 0.73
Feb. 19  TNI13 Gnla 8,160 128.1 8,100 1.01
Second Aug. 7 TNI11 5,075 84.0 7,050° 0.72
cropping Aug. 7 TNI13 5,893° 97.6 7,850° 0.75
season Aug.7  TNI3 Gnla  6,040° 100.0 7,590 0.80

(& —HAPEAE AR I P I S5 S RAHE 2 (#4E LSD JIZE (a = 0.05) 7% AR -
" In the same cropping season, mean separation within columns followed by different small letters
indicate significant differences based LSD test at p = 0.05.
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TNI13_Gnla FETHLEHYRI & BIEKGY TNI3 (% 3) » TNI3_Gnla fESFEAI B
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Table 3. The agronomic characters of TN13, TN13_Gnla and TN11 at different transplanting date

ST B AL E! AnfE N it i RER  THE
Cropping Transplanting  Variety  Plant height Panicle Spikelet Fertility 1,000-grain

season time (cm) number number (%) weight
(no.) (no.) (8)
Jan. 21 TNI11 79.9% 25.5° 65.2° 85.9® 26.7"
Jan. 21 TN13 68.8° 32,6 50.1° 53.0° 27.2°
First Jan.21  TNI13 Gnla  77.1% 32.0" 68.7° 79.3° 25.4°
cropping a b a a ab
season Feb. 19 TNI11 92.2 30.0 64.1 90.5 26.9
Feb. 19 TN13 73.3% 35.0° 47.2° 83.2% 26.0"
Feb. 19  TNI3 Gnla  83.0° 31.7° 76.8° 81.7° 22.8¢
Second Aug. 7 TN11 83.4" 14.2° 77.2°  87.0° 26.7"
cropping Aug. 7 TN13 80.9° 17.7 48.2° 87.6" 27.6°
season Aug.7  TNI3 Gnla 858" 16.5% 70.5° 86.0° 26.3°

(& —HAPEAE AR I P I S S RAHE 2 (#4E LSD JIZE (a = 0.05) 7% AR -
" In the same cropping season, mean separation within columns followed by different small letters
indicate significant differences based LSD test at p = 0.05.

x4 KR (F ) £ EHETE R E MR R
Table 4. The rice quality traits characters of TN13, TN13 Gnla and TN11 at different
transplanting date

HATE FeRLEA vl HEER aRE R &
Cropping Transplanting Variety Chalky kernels Eating quality =~ Palatability
season time (%) score score
Jan. 21 TNI11 243" 82.3 67.3%
Jan. 21 TN13 13.97 75.3° 70.0°
First Jan. 21 TNI3 Gnla 32.8" 81.3° 72.0°
croppIng Feb. 19 TNI1 30.8* 81.7° 66.3%
season €b. : : :
Feb. 19 TNI13 34.1° 76.0° 62.3¢
Feb. 19 TNI13 Gnla 65.4" 82.0° 64.3%
Second Aug. 7 TN11 2.4° 83.2° 83.3°
cropping Aug. 7 TNI13 5.3 78.7° 76.7°
season Aug. 7 TN13 Gnla 20.1° 79.7° 74.3°

(& —HAPEAE AR I P I S S RAHE - (44E LSD JIZE (a = 0.05) 7% AR -
" In the same cropping season, mean separation within columns followed by different small letters
indicate significant differences based LSD test at p = 0.05.
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Using early-maturing rice and shifting the
cultivation period as a adjustment
operation for water shortage'

Yang, C. C. and R. K. Chen’

Abstract

In recent years, climate change has reduced rainy days, changed the rainfall pattern and the
availability of water resources has become increasingly severe. As a result, the first crop season
of rice cultivation in western Taiwan often faces the problem of water shortage and irrigation
stopped. In order to save water for rice production and to improve water use efficiency, this study
took advantage of the short growth period of early-maturing rice cultivar Tainan No. 13 (TN13),
and shifted the transplanting date in the first crop season. Comparison of water consumption in
different transplanting dates. The results showed that TN13 with one-month delay in transplanting
date at first crop season can save more than 10% of irrigation water, but the yield is reduced by 6.6%
compared with the normal-transplanted Tainan No. 11 (TN11). In addition, comprehensive analysis
the growth period with historical precipitation data between before and after the transplanting date
shift of TN11 showed that delaying the transplanting date by one month could increase precipitation
utilization day by 4.5 days. The short growth period of TN13 led to lower yield, which can be
improved by the introducing Gnla gene, which is a major QTL contributing to grain number. The
yield of the near isogenic line (TN13_Gnla) is similar to TN11, but TN13_Gn/a has higher chalky
kernels content under high temperature condition. Based on the above results, the use of early-
maturing rice and shifting the transplanting date can be used as an adjustment method to save the
water used at the first crop season, and the introduction of yield-related genes into early-maturing
rice varieties can reduce the yield difference between early-maturing varieties and middle-late-
maturing varieties, and improve practical promotion. The feasibility is worthy of further related
cultivation experiments and breeding research in the future.

What is already known on this subject?
The existing early-maturing cultivar have a short growth period, which can reduce the number
of irrigation days.

What are the new findings?

Using early-maturing rice and postpone the transplanting period at the first crop season of
rice can save irrigation water, increase rainfall utilization, and improve water use efficiency in
paddy field.

What is the expected impact on this field?
The results in this study contribute to improve the problem of water shortage in the first crop
season of rice cultivation, and reduce the production risk of the rice cultivation industry.

Key words: Rice, Adjustment of transplanting period, Water use efficiency, Adaptive production
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