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Effect of High Tempereture and Water Management
on Agromeomic Characters in Rice
Seung Phill Lee*, Sang Kyung Kim*, Kwang Seok Lee*,
Dae Woong Choi* and Sang Chul Lee**

ABSTRACT : These experiments were conducted to determine the effect of high temperature and water
managements on growth and yield of rice.

Shoot dry weight and percent of fresh roots were decreased when rice plant was exposed to high
temperature, and also high temperature treatment decreased yield components of rice through spikelet
number at meiotic, filled grain ratio and percent of fertility at heading, and 1,000 grain weight at
ripening stage. Nitragen content of the rice varities was decreased by high temperature treatment rega-
rdless different growth stage, although Si content increased. Grain yield of rice varieties significantly
decreased due to high temperature when rice plants were treated at heading stage followed by ripening
stage, meiotic, young panicle initiation, maximum tillering and tillering stage in order.

Effect of the continual submerging on temperature increased by 1.1°C at daytime and by 3.7C at
nighttime, but flowing water irrigation which can maintain optimum temperature reduced plant height and
increased dry weight and percent of fresh roots. Flowing water irrigation showed higher yield by 4-8%
compared to continual submerging method through increment of yield components such as spikelet num-

ber, filled grain ratio and 1, 000-grain weight.
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Table 1. Effect of high temperature treatment of each 10-days on plant height, dry weight and percent of
fresh root irom tillering stage to maturity.

Time of Plant height Dry Wt. of % of fresh root
Variety high temp. (cm) shoot (g/hill) (No. x length/hill)
treatment co T C T C T
Tillering 5. 36.1 49.7 4.1 2.2 64.2 10.6
Maximum tillering S. 57.2 56.8 8.7 4.9 49.1 7.9
Young panicle
Samgangbyeo initiation S. 64.7 67.1 18.9 13.4 49.2 30.4
Meiotic S. 75.5 71.6 25.2 24.7 51.9 18.1
Heading S. 92 .4 97.2 61.2 414 22.9 10.6
Ripening S. 92.0 95.1 72.7 64.8 18.8 6.5
Tillering S. 38.4 49.1 3.9 2.9 64.7 36.2
Maximum tillering S, 57.2 53.0 6.6 3.6 46.7 13.2
Somjinbyeo Y 9Ung panicie 675 669 205 3.4 478 17.8
Meiotic S. 77.3 77.7 17.2 16.9 47.6 36.6
Heading S. 86.3 84.2 55.1 28.4 28.5 18.3
Ripening S, 97.9 96.1 55.1 48.3 22.7 12.9

@ C :Control, T : High temperature treatment for 10 days at 37*-2/27*-2C

" S Stage

Table 2. Effect of high temperature treatment of
tillering stage to maturity.

each 10-days on inorganic components of rice from

T-N P.0; K.0 Ca0 MgO Si0,
Variet Time of high temp. (%) (%) (%) (%) (%) (%)
ariety treatment t» T ¢ T C T ¢ T ¢ T ¢ 1
Tillering S." 1.50 0.60 1.41 0.88 4.74 2.94 0.18 0.13 0.22 0.22 7.66 8.88
Maxi, tillring S.  1.13 0.68 1.07 0.83 2.83 2.21 0.10 0.17 0.19 0.14 3.58 7.78
Samgang- Y(i’r‘ji“t;gafoanmgle 0.68 0.68 0.50 1.53 0.34 4.92 0.02 0.19 0.03 0.27 2.20 8.48
byeo :
¥ Meiotic S. 0.60 0.75 0.76 0.69 3.20 3.0 0.10 0.20 0.01 0.22 2.40 4.74
Heading S. 1.13 0.83 0.76 0.84 2.08 2.22 0.12 0.18 0.17 0.21 4.46 4.14
Ripening S. 143 1.43 1.111.22 1.56 1.86 0.17 0.23 0.17 0.23 3.88 4.30
Tillering S. 1.50 1.43 1.15 1.3¢ 4.71 5.1 0.14 0.24 0.23 0.34 6.06 9.42
Maxi, tillering S, 1.80 1.20 1.22 0.80 3.87 3.56 0.22 0.10 0.25 0.18 5.56 7.16
Somjin- Y?ﬁﬁigagggugle 1.65 1.43 1.07 1.11 3.97 4.44 0.16 0.11 0.24 0.27 4.26 7.92
b e :
veo Metiotic S. 1.20 0.60 1.08 1.15 2.82 3.63 0.18 0.19 0.20 0.24 5.50 6.02
Heading S. 1.05 0.75 1.15 0.88 2.90 2.73 0.18 0.11 0.21 0.16 4.32 4.72
Ripening S. 1.73 1.65 1.53 0.69 2.23 2.26 0.17 0.22 0.19 0.21 4.74 4.46

2 C: Control T : High temperature treatment for 10 days at 37%-2/27°2C

® S stage
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Table 3. Effect of high temperature treatment of each 10-days on yield and its components of rice from
tillering stage to maturity.

No. of No. of Fertili-  Ripened 1, 000~ .
Time of high Heading panicles  spikelets  zation grain grains Yield
temperature date per hill perpanicle rate (%) ratio(%) weight(g) (g/pot)
S J s J § ] S J § ] S ] S ]

Control (outdoor) Aug. 9 Aug.21 16.6 17.4 102 64 91.6 94.4 90.2 91.0 22.4 26.5 68 62
Tillering stage Aug.10 Aug.24 155 16.2 101 60 93.4 93.9 89.7 90.3 22.0 26.1 67 51
M"S"t";g”;”m tillering Aug.12 Aug.26 14.3 17.5 93 44 90.2 93.7 89.8 91.4 21.9 25.5 61 46
Young panicle

initiation stage Aug.13 Aug.25 17.2 17.8 86 47 85.8 94.3 79.0 89.6 21.5 25.3 58 43
Meiotic stage Aug.10 Aug.27 16.7 17.2 79 42 74.9 82.9 73.2 81.9 20.8 25.3 50 35
Heading stage Aug. 9 Aug.21 15.7 19.0 98 55 24.2 20.2 22.4 19.7 18.8 22.3 19 15
Ripening stage Aug. 9 Aug.21 15.4 19.8 95 54 82.6 82.5 33.7 41.9 16.1 14.4 24 28
L.S.D(5%) 1.90 2.59 13.7 5.4 2.46 3.31 4.55 4.30 1.32 1.10 2.5 2.4
* Cultivar-S : Samgangbyeo, ] : somjinbyeo
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Fig. 1. Changes in water temperature as affected
by different water managements from 15
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Notes ; 1 : Continual submerging
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3 . Day-Night flowing water irrigation
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'Table 4. Comparision in optimum and annual mean temperature of day-night from 15 days before heading

to 15 days after milky stage.

For 15 days
before heading

For 15 days
after heading

For 15 days Mean

after milky stage

Item (Jul .26-Aug 10)  (Aug.11-Aug.25)  (Aug.26-Sept.9) (Jul.26-Sept.9)

Day Night Day Night Day Night Day Night

Optimum temp, (°C) 31.0 21.0 29.0 19.0 26.0 16.0 28.7 18.7
Annual temp. (°C) 33.1 22.6 32.6 23.0 30.0 20.9 31.9 22.2
Contrast (C) +2.1 +1.6 +3.6 +4.0 +4.0 +4.9 +3.2 +3.5
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_Table 5. Plant height, dry weight and percent of fresh root as affected by different water managements
from 15 days before heading to 15 days after heading.

Plant height Dry wt. of shoot 9% of fresh root
Water management (cm) (g/hill) (no.x length/hill)
RN J S J S J

Continual submerging 101 102 53.0 53.8 27.6 17.6
Flowing water irrigation

/submerging & 100 97 63.4 64.9 38.4 33.6

Day-Night flowing water 98 99 69.8 68.7 49.1 37.2

irrigation
Intermittent irrigation 99 96 52.7 58.6 27.6 29.9

a

Flowing water irrigation/submerging : Flowing water irrigation during day/submerging during night
Cultivar-S : Samgangbyeo, ] : Somjinbyeo

b

o BMES F 5el4 nE e} 2L AF #Le  EEAA A% gl
% Rahe] EEFEAE AT BERel GMET HEH  TEBRSEH <2 ki 3 KEERERY B
whpEol ®msl HREMBE(FBREEIRE, 8 (F& T+ 87l SR Ak st BEHHE
B BB xRS Fito] AXs: HEE MEs  gel B@k U THE AT HEEH 2
stk Sd BEMIHHNIT $oEd 2 BRY  RELARS EEE 28/ BesA g Mk
Eohom EEEAike] w2 EWENR EEWSE T 2ol syl BEEATAA REse B EEEYw
o BLe £ 63 2o ol WAsln EREC] Mmehs RMEELE, BH
SRFEL HRAAE Tl BrEIHNs] THE X ¥ THEC RAH BB KERLD B
Fikel fste] Bksl BA=g ey PO, K,O, o AEEBELEERY SEEEEEs LRI E
CaO, MgO %& BEmAE] w2 EE/ BFE A RMIRE) YRVRS) 85 A > Sl
92 doton HHARS BMEAS mWEA o EFGT =8 mEg BRHY BEc KER

Table 8. Changes in inorganic components of rice as affected by different water managements from 15
days before heading to 15 days after heading.
T-N P,0s (%) K,0(%) CaO(%) MgO(%) Si0, (%)
o8 J S J S J S J S J S J

Water managements

Continual submerging 0.75 1.28 0.84 0.69 2.79 2.94 0.18 0.17 0.24 0.20 8.16 5.28
Flowing water irrigation

/submerging 1.58 1.50 0.76 0.76 2.45 3.06 0.18 0.16 0.23 0.23 8.30 6.92
Day-Night flowing _ - -

irrigation 1.58 1.83 0.76 1.07 2.05 2.31 0.21 0.19 0.21 0.18 6.06 4.14
Intermittent irrigation 1.43 1.75 1.41 0.65 2.55 2.21 0.14 0.17 0.22 0.19 6.32 4.40

@ Cultivar-S : Samgangbyeo, ] : Somjinbyeo

Table 7. Yield and its components of rice as affected by different water managements from 15 days
before heading to 15 days after heading.

Culm No_ of No. of Fertili- Ripened 1, 000 Yield (kg/10a)

Water managements length panic.le spikelgts Z:;téioon %;?iig \:gv:jg}li m
(cm) per hill per panicle (%) (%) 2 rice

Continual submerging 92 .0a* 14.9a 99b 93.1ab 85.8b 19.9b 492¢ 100

Fl‘/);;i];’ri e‘:;fg irigation gy 2ab 14,0 115ab 94.7a §9.0a  20.2a  519ab 105

Da}fr}g;%i‘;;flo“'i“g Waler  g95h  14.8a 118a 94.33b  89.4a  20.2a  532a 108

Intermittent irrigation 91.2ab 15.3a 108b 92.1b 84.2b 20.1ab 512b 104

*

a-c . Means followed by the same letters are not significantly different at 5% level.
Notes . Each values are the mean of two cultivars, samgangbyeo and somjinbyeo.
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