BEsE 28(4)439~444(1983) KJCS 28(4)439~444(1983)

FHEERA L 8 HR
B ORE W REAKSERC KL £F

3 B ol mlA & #
B OBE M- BE OBt -E £ E & B EE
Studies on Grain-filling in Wheat

I. Effects of Temperature and Soil Moisture on the
Growth and Grain-filling in Wheat

Ha, Y. W.* Y. H. Ryu" K. B. Youn** and S.D. Kim***

ABSTRACT

Effects of temperature and soil moisture on the growth and grain-filling of two wheat cultivars were investi-
gated. Two levels of temperature; day 30°C / night 25°C and day 20°C / night 15°C and two levels of soil
moisture; stressed (45-50% of F.C.) and non-stressed (50-60% of F.C.) were imposed in the green house from
heading date to the maturity and grain weight, chlorophyll content of flag leaf and leaf area index(LAI) were
observed at weekly interval.

Grain maturation was faster in the high temperature than those in the lower temperature. Chlorophyll
content of flag leaf and LAI decreased rapidly in the high temperature and chlorophylls disappeared at
the 20 days after heading. In lower temperature condition, slower decrements were shown in chlorophyll
content and it remained until 45 days after heading. Grain weights in the high and optimum temperature condi-
tions reached to maximum values at 29 days and 45 days after heading, respectively. Differences of grain weight
and chlorophyll content of flag leaf were not significant between stressed and non-stressed soil moisture condi-

tion.
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Table 1. Soil moisture content during grain-filling period by oven-dry method.

Treatment Observed dates

E‘;;I}ex:‘laégtﬂ; Soil moisture  Feb.19 ~ Feh 27  Mar. 5 Mar. 12 Mar.19  Mean
30/25 °C Optimal 24.5 24.3 26.5 20.7 25.2 24.2
moisture (59.0)* (586) (63.9) (49.9) (60.7) (58.4)

Water Stress 19.4 11.4 22.1 12.7 28.9 18.9
(46.8) (27.5 (53.3) (30.6) (69.6) (45.6)

20 /15 °C Optimal 26.2 30.2 27.2 20.9 30.1 26.9
moisture (63.1) (72.8) (65.6) (50.4) (72.5) (64.9)

Water Stress 259 21.5 15.3 11.0 28.4 20.4
(62.4) (51.8) (36.9) (26.5) (68.4) (49.2)

* Represents the proportion of soil moisture content over field moisture capacity.
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Table 2. Flowering and grain-filling periods as affected by dif ferent temperature and

soil moisture.

20/15 °C 30/25 C
Ttems Optimal moisture Water Stress Optimal moisture Water Stress
. Cheong- ., Cheong- .. Cheong- ., Cheong.
G eurumil gemil Geurumil gemil Geurumil gemil Geurumil gemil
Heading date 2.28 2.28 2.28 2.28 2.24 2.24 2.24 2.24
Flowering period : .
(days) 6 7 6 6 4 4 4 4
Maturing date 4.15 4.15 4.13 413 3.31 3.31 3.29 3.29
in-filli
Crain f('d;;’sg) 40 39 38 38 31 31 29 29
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Table 3. Changes in number of spikes per m? and number of grains per spike under different

temperature and soil moisture.

Treatment No. of Spikes per m? No. of grains per spike

Temperature Soil moisture Geurumil Cheonggemil Geurumil Cheonggemil
. Optimal moisture 229 295 32 34
30/25°C Water stress 117 184 31 33
20 /15 Optimal moisture 254 364 29 35
Water stress 170 277 31 38

2o kapel wE R o aA JdEd BRE &
BEREANA 717 gz dd2z FEERE &
BREE oz FBoH GE2HEANA 7 A
.

RENEE 28U o BEREN AV 3AY
2ot HHks KR K BERDER) Zou F
—& L@k BHY o BEZRA 94E BRER
SREE AL 24 A JebgE v o= &
Be tHAkSRRELR 8 BiEol KRR F K

2o By BREA Rz EHEA BEHARE o
BILfERol k& wHkiEe) Efslel S5l HIH
Ha EFEs & kool HY Haol Bt #
gt AR Aes gD

—HE e BREAN A 2574, AL 2% &
BES BEEN KEHAoV, BREENAHAE 2EE®
E-r ofE BEst 3gd>] ool Afez —EE
ol Bobdl Aem Erh

DFRHE

—441—



2 29 36 1) 50 57
_ Days after besding

Fig. 2. Changes in 1000 kernel weight as affected
by optimal temperature and high tempera-
ture, optimal moisture and water stress in
grain-filling period.
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Fig. 3. Changes in number of grains borne on each
spikelet by position in spike as affected by
different temperature and soil moisture
after heading.
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Fig. 4. Effects of temperature and soil moisture
on 1,000 kernel weight of the grain from
each spikelet by position on the spike.

* Spikelet positions are determined from
base
** Days after heading.
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Fig 5. Relationship between temperature, soil
moisture in grain -filling period and
yield.
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