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Abstract

The objective of this study was to establish the stable cultivating method of adlay in paddy fields. The effect of
soil moisture on the early rootage of the transplanted adlay seedling was evaluated in 1996. The suitable transplan-
ting period and the relationship between water management and leaf blight disease were tested in 1997. The critical
transplanting date was June 30. Rooting of transplanted adlay plants was retarded when soil moisture was saturated.

However, sufficient soil moisture since one month after transplanting was required for the control of leaf blight di-

sease and high yield of adlay.
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Introduction

The control of leaf blight disease increases the produ-
ction of Adlay(Coix lachrymajobi L. var. mayuen). Ho-
wever, most of past studies on adlay production have
been conducted in upland or hillside, which was inflic-
ted with severe drought damage. Drought inevitably
causes leaf blight disease.

The results of recent studies’>®

on adlay show that
when the adlay was cultivated under the soaked and ir-
rigated paddy conditions, it tended to adapt the exten-
sive soil moisture content, which suggests that it could
be applied to the paddy as well as upland. Under the
rice-barley double cropping system, farmers can take
advantage of that the rapid growth habit of adlay as a
Cs crop® reduces the weed competition and enhances
the possibility of substituting rice especially in the area

for the lack of water or labor. Despite the desirable
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characteristics of adlay, it has only been regarded as a
upland and medicinal crop” that inflicted with leaf bli-
ght disease. Thus, the cultivation of adlay has been rest-
ricted to small area in South Korea.

The objective of this study was to establish the stable
cultivating method of adlay in paddy field which has
been forsaken due to the lack of labor or unprofitable
for the cultivation of rice.

Materials and Methods

The experiment was performed at the field and labo-
ratory of Miryang National University from March, 19
96 to October, 1997. Two seedlings of adlay var. ae-
wonyulmu were transplanted at 60X50X120cH pots
on May 20, 1996. They were transplanted with 30cm
row width and 20cm apart in the row. Characteristics

of seedlings are shown in Table 1.
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Table 1. Characteristics of the transplanted seedlings

Leaf le No. of roots Wt.
Nursing days ngth No. of leaf bry
(cm) per plant (g/30 plants)
20 18.7 7.8 4.1

The fertilizer was applied the whole amounts as basal
fertilization, and levels were N i 12kg, P.Os ; 10kg, K-
O 12kg per 12, respectively. Three water manage-
ments ; drainage after transplanting, soaked soil mois-
ture, and 3cm high irrigation were used.

In 1997, 20 day-grown-seedlings were transplanted
on three different days ; May 20, June 20, and July 20.
Seedlings were treated with drainage after transplanting
and 3cm high irrigation after rootage. The experiment
design was split-plot design with 3 replications. Transp-
lanting density was 60cm wide row spacing with plants
20cm apart in the row. Fertilizer levels were N ; 1.2kg,
P05 5 1.0kg, K.O 5 1.2kg, respectively. Half of N and
K,O was applied as basal and the remaining half was

as top dressing at the heading stage.
Results and Discussion

Effect of water management after transplanting on

the early growth of adlay

Changes of leaf length and number of tillers in 3 soil
moisture conditions(drainage, soak, and irrigation) for 4
different days after transplanting(June 15, June 25, July
5, July 15) in 1996 are shown in Table 2.

In general, early growth of transplanted plants were
retarded. It was noticed that rooting began earlier in
young seedlings than old ones. This suggests the neces-
sity of further research about the relationship between
duration of nursery and rooting after transplanting. Bet-
ter rooting of seedlings just after transplanting was ob-
served in drainage than soaking or irrigated soil moisture
conditions. However, there was no significant difference
in rooting between drainage, soaked, or irrigated condi-
tions in one month or later after transplanting. It is pro-
posed that the difference in rooting was caused by the
fact that roots of seedlings transplanted in the soaked
and irrigated plots were regenerated after the seminal
roots were died while the seedlings transplanted in the
drained plot regrew at the seminal and adventitious ro-
ots.

Comparisons of growth stages and yield on transpla-

nting date and soil moisture conditions

1) Maximum tillering time, heading date, and harves-
ting time : Results of maximum tillering time, heading
date, and harvesting time are shown in Table 3. Maxi-
mum tillering time showed little difference between irri-
gated and drained soil moisture conditions. However,
heading date of plants on irrigated condition was dela-

Table 2. Leaf length and number of tillers in 3 soil moisture conditions for 4 different days after transplanting

Leaf Length(cm)

No. of tillers(stand/m)

Soil Moisture

Jun. 15 Jun. 25 Jul. 5 Jul. 15  Jun. 15  Jun. 25 Jul. 5 Jul. 15
Drainage 20 31 38 45 2.5 3.1 3.8 4.3
Soak 15 26 35 44 2.0 21.7 3.4 4.4
Irrigation 13 21 30 42 1.8 2.1 3.2 4.2

Korean ]. Life Science, Vol. 8. No. 3(1998. 6) / 295



Sung-Man Kim, Yong-Chul Kim and In-Soo Choi

Table 3. Growth stages on transplanting date and soil moisture conditions

. . . Maximum . Days from . Days from
Transplanting Soil moisture L Heading . Harvesting .
. Tillering transplanting heading to
date condition date . date
date to heading harvest
Drainage Jul. 10 Jul. 20 61 Sep. 20 62
May 20 L
Irrigation Jul. 10 Jul. 26 67 Sep. 25 61
Drainage Aug. 1 Aug. 8 49 Oct. 7 61
June 20 L.
Irrigation Aug. 2 Aug.12 53 Oct.10 60
Drainage Aug. 2 Aug.31 42 Oct.25 54
July 20 .
Irrigation Aug.20 Sep. 5 47 Oct.30 54

Table 4. Yield, yield components, and leaf blight damage on transplanting date and soil moisture conditions

. Plant No. of grain  No. of . Wt. of
Transplanting Water . L . Grain- ) Leaf
height  holding tillers  grains - 1,000-grains
date management . . filling rate blight damage
(cm) per of per m (g
Drainage 184 137 6012 75 101.7 Medium
May 20 - .
Irrigation 176 141 6144 85 103.4 Light
Drainage 180 145 6058 76 102.8 Medium
June 20 L .
Irrigation 172 140 6127 85 104.8 Light
Drainage 156 115 4322 61 87.8 Severe
July 20 o )
Irrigation 147 107 4457 63 88.2 Medium

yed about 4 to 6 days than those on drained condition.

The durations from transplanting to heading date
upon transplanting date were 64 days for May 20, 51
days for June 20, and 45 days for July 20. This result
indicates that duration from transplanting to heading
date was decreased as the transplanting date was late.
Previous studies reported that duration from transplan-
ting to heading date was drastically decreased as the
transplanting date was late.* ”

Grain filling period and harvesting time on transplan-
ting date showed similiar tendency as heading date,
which means that duration from transplanting to grain
filling period and harvesting time were decreased as the
transplanting date was late. Especially, adlay plants tra-
nsplanted on July 20 were not be able to harvest wi-
thout frost damage in the late fall.

2) Yield and yield components : The highest number
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of grain-holding tillers was observed in the plants trans-
planted on June 20. In the comparison of the number
of grain-holding tillers on water management, higher nu-
mber of grain-holding tillers were observed in irrigated
plot than in drained for the plants transplanted on May
20 and June 20. But, higher number of grain-holding ti-
llers were observed in drained plot than in irrigated for
the plants transplanted on July 20. This result might be
caused by that the plants could not have enough time
the growth due to the late transplanting,

Number of grains on transplanting time did not show
significant difference between May 20 and June 20
while those transplanted on July 20 were sharply dec-
reased. And, higher number of grains were obtained
from irrigated soil moisture condition than drained con-
dition, which suggests the desirable characteristic for
machinery harvest.
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Table 5. Grain yields on transplanting dates

Transplanting date Grain yield per 10a(kg)

May 20 624
June 20 647
July 20 454

Table 6. Grain yields on water management

Grain yield per 10a(kg)
Drainage 553
Irrigation 596

Water management

Grainfilling rate and weight of 1,000-grains were in-
creased by irrigation for the plants transplanted before
June 20, but were decreased for the plants transplanted
on July 20.

Damage from leaf blight for the plants on irrigated
soil moisture condition was decreased than on drained
condition. Several previous studies**® have already re-
ported that leaf blight disease was prevented by irriga-
tion in the cultivation of adlay.

Grain yield on transplanting dates is shown in Table
5. Grain yield of adlay transplanted on May 20 and
June 20 were 624 and 647 kg/10a, respectively. And,
that transplanted on July 20 was 454 kg/10a. This re-
sult indicates that early transplanting had good effect
for high grain yield. Grain yield on water management
is shown in Table 6. Grain yield from irrigated soil moi-
sture condition was 596 kg/10a, and that from drained
condition was 553 kg/10a, which suggests that irriga-
ted soil moisture condition had better effect for high
grain yield than drained condition. Kim et al.”’ have re-
ported that both early sowing and sufficient soil mois-

ture were the key for high yield of adlay as far as the

mean temperature was over 15C. On the meanwhile,

1'5)

Inoue et al.” reported that early transplanted adlay pla-

nts were afflicted with more severe leaf blight and con-
sequently grain yield was decreased. Thus, further study
for grain yield on transplanting dates and water mana-
gement are needed.
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