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Effect of Delayed Transplanting plus Water Stress
on the Growth and Yield of the Rice Plants
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Summary

Drought occurs most frequeatly and severely around transplanting season of the rice
plants in Korea. Shortage of water due to drought for the paddy fields often delays .
transplanting, and less often the rice plants are subjzcted to water stress after delayed
transplanting. The presant study aimed at quantification of the rice crop loss due to
delayed transplanting, different intensity of water stress, and the combined effect
of delay in transplanting followed by water stress for better use of limited water for
irrigation under drought. The rice variety Chucheong, a japonica, and Nampung, an ‘
indica X japonica, were growr, transplanted to 1/200 a plastic pots, and subjected to
different timing of transplanting and degree of water stress under a rainfall autoser-
sing, sliding clear plastic rcof facility with completzly randomized arrangement of 5
replications. The results obtained are summarizzd as follows;

1. Twelve days or 22 days delay in transplanting without water stress reduced rice
vield by 25% and 43¢% in the japonica variety, and by 15% and 60% in the indica X
japonica variety.

2. The 10 days or 20 days water stress developed without irrigation after drainage in
the rice plants transplanted at proper time lowered the water potential at the paddy
soil 10cm deep to —4 bar, and —12 bar and caused rice yield reduction by 14%, and
45% in the japonica variety and by 8%, and 50% in the indica X japonica variety.

3. The 12 days delay in transplanting and 10 days or 20 days water stress reduced rice
yield by 39% and 59% in the japonica variety, and by 38% and 52% in the indica X
japonica variety. The 22 days delay in transplanting plus 10 days water stress caused
yield reduction by 76%, i.e. meaningless yield, in both varieties.

4. The intermittent irrigation just to wet the soil bedy for 10 days after 10 days water

 stress without irrigation increased rece yield by 12 to 169 compared to the rice

plants water stessed without irrigation continuously for 20 days in both varieties
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respectively.

- The above results suggest strongly 1) to transplant the rice plants at proper time even

with some water stress rather than delay for sufficient water from later rainfall, and
2) to distribute insufficient irrigation water to broader area of transplanted rice with
limited irrigation for better use of limited irrigation water. A greater sensitivity of
japonica variety to a moderate water stress than the indica X japonica variety during
initial rooting and tillering stage was noticed. To cope with frequent drought in rice
culture, firstly the lasting time of transplanting without yield reduction should be
clarified by region and variety, and secondly a scheme of rational distribution of
limited water should be developed by region with better knowledge on the varietal
responses to varying intensity of water stress.
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Fig.l. Treatment of the rice plants with delayed transplanting plus water stress
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Fig.2. Changes in Soil Water Potential after

drainage and drought treatment
% : Tretment number , See Fig.1.
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Photo.1. The appearance of rice plants and
soil 5 days after drainage (8 days
after transplanting). The whitish
line is the wire of Gysum block bur-
ied in the soil 10cm deep

Photo.2. The appearance of rice plants and
soil 12 days after drainage (15 days
after transplanting). Note for salt
appearance on soil surface and some
cracks on the soil body

Photo.3. The appearance of rice plants and
soil 18 days after drainage (21 days
after transplanting). Note for much
shrunken soil body with real har-
diness
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Table-1. Effect of Delayed Transplanting and Drought on Height Growth and Tillering in
the Rice Plants as Observed on Julyl5

\>\‘ ******** - - - -
\\ — \Item No. of tillers per hill Plant height (cm)
Water stress
. Chucheong Nampung Chucheong Nampung
T -
Dlanting\ \ €)) [(3)) [4)) IxXD
T 1 Irrigated 27.3(100%)|  28.0(100%)  60.20100%)| 53.2%(100%)
T 2 lodays D 25.9(94.9) 26.1(93.2) 57.1(95.0) 45.9(86.3)
June 3 | T 3 20days D 19.9(72.9) 17.4(62.1) 55.8(92.7) 41.2(77.8)
T 4 l0days D 22.8(83.5 22.6(80.7 57.2(95.0) 44.7(84.0)
oy w .8(83. 5) .6(80.7) . 2(95. .7(84.
T 5 20days D 16. 5(60. 4) 15.9(56.8) 54.9¢91.2) 41.7(78.4)
+20days W
T 6 Irrigated 18.6(68. 1) 23.0(82. 1) 45.8(761) 43.8(82.3)
T 7 10days D 15.6(57. 1) 19.067. 9) 47.5(78.9) 38.1(71.6)
June 15 | T 8 20days D 11, 6(42. 5) 10. 8(38. 6) 42.2(70.1) 34.6(65. 0)
T 9 l0days D 13.3(48.7) 12. 5(44. 6) 44, 6(7461) 37.7(70.9)
LS W . 3(48. .5(44. .6( .7¢70.
T10 20days D 11.4(41.8) 13.5(48.2) 41.8(69.4) 35.1(66.0)
+10days W !
TN Irrigated 10.0(36. 6) 8.0(28.6) 36.3(40. 3) 33.9(63.7)
June 25 115 10days D 7.0(25.6) 6.2(22. 1) 33.1(55.0) 32.2(60. 5)
LSD. 05 1.81 1.72 1.62 [ 1.56

{(Note) I<J means an indica x japonica variety/] means a japonica variety. For details of treat
ment, see Fig.l.

Table-2. Effect of Delayed Transplanting and Drought on the Heading Date and Culm
Growth of the Rice Plants

I Item | Var. Chucheong(]) Var. Nampung (Ix])

~

P . Culm | Panicle . Culm | Panicle

Trans;()iljtr;tlng\ X:Ltszr Heading date length | length Heading date length | length

(cm) (cm) (cm) (cm)

T August 23 56.4 15.7| August 18 55. 3 18.4

T 2 24 54.2 16.1 18 53.0 17.8

June 3 T3 27 53.0] 153 24 50.0]  17.2

T 4 23 54,6 16.0 19 51.6 17.1

T 5 26 51.9 15. 2 23 50.1 16.6

T 6 August 27 54.3 15.6 25 51.7 17.6

T 7 29 50.0 15.3 26 50.0 17.5

| June 15 T 8 31 51.0 16,2 28 47.0 17.1

T?9 30 50.6 15.6 27 48. 4 17. 9

! TI10 31 50.9 15.0 26 48. 4 17.7

June 25 ™ | September 4 50.1 14.7| September 2 | 42.4 16.7

T12 1 6 45.5 14.9 4 ‘ 38. 4| 15.3

LSD.05 } — [ 1. 46[ 0. 45] — { 138 0.52

For details of treatment, see Fig.l.
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Table-3. Effect of Delayed Transplanting and Drought on the Yield and Yield Components
of the Rice Plants, Variety Chucheong

T~ T Item No. of No. of Fertility Grain- Yield

gll:;lrﬁ;l . Water stress ™~_ g::,uﬁilﬁ nglléffg‘cs]e r %;(; weight(g) (kg/10a)
T 1 Irrigated 13.2 60.3 93.1 24.1 375.8

T 2 10days D 13.3 57.0 92.9 25.7 324.0

June 3 T 3 20days D 8.7 49.5 90.3 24,1 207. 4
T 4 10days D-4-10days W 10.8 62.0 87.8 26.3 265.9

T 5 20days D+20days W 9.9 58.8 89. 1 23.9 313.8

T 6 Irrigated 12.6 54.0 85.8 23.5 280.8

T 7 10days D ’ 11.0 52.8 84.7 25.0 229.0

June 15 T 8 20days D \ 8.3 57.3 83.2 23.6 153.4
T 9 10days D4 10days W)| 10. 2 60. 8 82.1 23.8 200.9

T10 20days D4 10days W 8.4 59.3 88.0 24.0 185.8

T11 Irrigated ’ 12.5 56.5 68.6 21.9 216.0

June 25 | 112 jodays D | 6.7 47.0 60.4 21.1 90.7
LSD.05 l 1.84 2.56 4.02 1.23 42,5

For details of treatment, see Fig.l.

Table-4. Effect of Drelayed Tansplanting and Drought on the Yield and Yield Component

of the Rice Plants, Variety Nampung

- TItem | No.of No. of | Fertility | 1,000 Yield
T B s panicle spikelets ratio grain- per 10a
plzﬁsing\\ Water stress \‘ per hill per panicle (%) weight(g) kg)

T 1 Irrigated 15.0 94.0 86.1 23.3 409.9
T 2 10days D 10.8 90.3 80.4 22.9 374.3
June 3 T 3 20days D 9.3 64.3 78.2 23.9 205.2
T 4 10days D--10days W 10.4 68.3 81.4 23.1 254.9
T 5 20days D-20days W 9.5 57.5 82.6 23.1 209.5
T 6 Irrigated 15.1 73.8 86.2 { 22.4 349.9
T 7 lodays D 12.0 8.3 66.3 | 22.7 2549
Junel5 | T 8 20days D 9.9 67.3 76.4 | 22.4 196.6
T 9 10days D+10days W 10.6 6.0 80.5 22.6 226.8
T10 20days D--10days W, 10.7 76.3 60.7 22.1 196. 6
T11 Irrigated 11.3 58.3 76.7 21.4 164. 2
June 25| 115 104
ays D 9.7 51.0 55.4 20.4 99,4
LSD.05 i 1.82 2. 64 3.88 ‘ 1.02 45.3

For details of treatment, see Fig.l.
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Table-5. Comparison of the Relative Effects of Delayed Transplanting and Drought on the
Tillering, Number of Panicles, and Grain Yield of the Rice Plants

T Variety Chucheong(]) Variety Nampung(Ix]) ‘
I:zgsnp— Water stress . . n
g Tiller No. | Panicle Grain Tiller No. Panicle Grain
| on July 15 | numbers yield on July 15 | numbers yield
‘ I T 1 Irrigated 1009 100% 100% 100% 100% 100%
T 2 l0days D 94.9 100.7 86.0 93.2 72.0 91.8
J June 3 % i ]28:113}73 D 72.9 65.4 55.0 62. 1 62.0 50.0
! Frodere W 83.5 81.2 71.0 80.7 69.3 62.2
| T 520days D 60.4 74.4 83.5 56.8 63.3 51.1
! -+20days W
| T 6 Irrigated 68. 1 95.4 74.7 82.1 100.7 85.3
| T 7 lodays D 57.1 83.3 60.9 67.9 80.0 62.2
{ Junel5| T 8 20days D 42.5 62.9 40.8 38.6 | 66.0 47.9
T ¢ 10days D
1 10days W 48.7 77.3 53.4 ! 44.6 70.7 55.3
T10 20days D 41.8 63.6 [ 49.4 . 48.2 71.3 47,9
+10days W
| TN Irrigated 36,6 94.7 57.4 28.6 75.3 40.0
June25| 112 10days D 25.6 50.8 24.1 22.1 6.7 24.2

For details of treatment, see Fig.l.
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