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Effects of Shading at Heading Stage on Yield
Components in Rice
Kee Sik Kim*, Sung Kyeong Kim*, Beom Layang Huh* and Kyung Min Yoon**

ABSTRACT : Experiments were conducted to investigate the effect of light shading around the heading stage
on grain yield and its components of rice. Early, medium, and late-maturing varieties were trected with the
light shading of 50% and 75% from the reduction division stage to 20 days after heading date. Heading date
were delayed 2-3 days, whereas the mid-late varieties, Sangpung-byeo, and Bongkwang-byeo were no
significantly affected. Culm length was increased and panicle exsersion was reduced as the shading treat-
ments become higher, and the degree of the shading effect was more intensive at 75% of shading. The rate
of spikllet degeneration was higher at the secondary rachis branches than the primary rachis branch. The early
maturing varieties showed the higher rate of spikelet degeneration. Spikelet number was reduced 12-15,
spikelet sterility was increased and ripening rate was declined by the shading treatments. Grain yield was

decreased by 30-40% at the shading treatment of 50%, and 50% at the shade treatment of 75%.

Key words : shading treatment, heading stage, yield and yield components.
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Tablé 1. Comparison of average temperature by shading treatments.

Water Air temperature (‘C) at
Level of temp. (C) 60cm from surface
shading 10 1 00 13: 00 16 : 00 10 : 00 13: 00 161 00
Natural 23.4 25.7 26.3 25.6 29.9 29.4
50% 22.6 24 .4 25.0 24.4 27.9 27.8
75% 22 .4 24.1 24.8 24.2 27.5° 27.3
Table 2. Comparison of light transmission by shading treatments.
Light transmission
L}?VZI. of - 10cm from surface 60cm from surface
shading 10 : 00 13 5 00 16 1 00 10 : 00 13: 00 16 : 00
Natural 4.0 21.2 14.5 59.6 113.7 76.1
50% 2.0 10.6 6.8 29.2 54.9 34.4
75% 1.6 8.0 5.3 22.3 43.9 26.3
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Table 3. Differences in heading date and ripening period by shading treatement.

Heading date

Ripening periods (days)

Veriety
Natural Shade Shade Natural Shade Shade
light 50% 75% light 50% 75%
Sobaegbyeo 7.24 7.26 7.26 35 47 47
Yeomyeongbyeo 7.25 7.28 7.28 36 47 48
Dobongbyeo 7.29 7.30 8.1 39 51 51
Gwanakbyeo 8.2 8.3 8.3 36 45 46
Sangpungbyeo 8.10 8.10 8.10 38 46 46
Bongkwangbyeo 8.10 8.10 8.10 38 46 46
Table 4. Comparison of culm length and panicle exsertion by shading teatments. (cm)
Veriety Culm length® Panicle exsertion®
Natural Shade Shade Natural Shade Shade
light 50% 50% light 50% 75%
Sobaegbyeo 77b 78 ¢ 78 d 7.2¢ 5.7ab 3.3b
Yemyeongbyeo 80 b 382b 82 ¢ 8.5b 6.1c 3.8b
Dobongbyeo 85 b 9% b 92 b 8.3a 6.4a 4.8a
Gwanakbyeo 79 a 81l a 82 a 9.6b 6.0a 57a
Sangpungbyeo 80b 80 be 83 ¢ 8.7 ab 49b 3.7b
Bongkwangbyeo 79b 83b 83 ¢ 8.0 bc 5.4 ab 4.9a

* In a columm, treatment means having a common letter (s) are not significantly different at the 5% level by

DMRT.
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Table 5. Comparison of panicle length® by shading treatments.
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Variety Natural light Shade 50% Shade 75%
Sobaegbyeo 2l1.1a 20.8 a 20.8 a
Yeomyeongbyeo 20.9 ab 19.7 a 19.4 be
Dobongbyeo 20.3¢ 20.2bc 20.0 be
Gwanakbyeo 19.6 be 19.3a 19.2 ab
Sangpungbyeo 20.1 bc 20.0 ab 18.9 cd
Bongkwangbyeo 18.6d 18.5¢ 18.1d

® In a columm, treatment means having a common letter (s) are not significantly different at the 5% level by

DMRT.

Table 6. Degeneration ratio of primary and secondary rachis branch by shading treatment.

Primary branch®

Secondary branch®

Variety

Natural Shade Shade Natural Shade Shade

light 50% 75% light 50% 75%

Sobaegbyeo 1.6a 2.6 ab 3.0b 7.5¢ 9.7b 10.4d
Yeomyengbyeo 0.8a 0.8b 1.5b 11.7 ac 12.6¢ 15.6 cd
Dobongbyeo 0.0a 4.2a 8.9a 8.1a 29.5a 38.5a
Gwanakbyeo 0.0 a 3.2ab 4.2 ab 19.2 be 32.8a 39.9a
Sangpungbyeo 0.0a 0.9b 1.2b 16.0 ab 21.0 ab 21.4b
Bongkwnagbyeo 0.0a 1.2b 1.4b 12.9 ac 22.2 ac 26.1¢

® Ina columm, treatment means having a common letter(s) are not significantly different at the 5% level by

DMRT.

Table 7. Degeneration ratio of spikelet on the primary and secondary rachis branch by shading treatment.

(%)
Veriety Primary branch® Secondary branch®
Natural Shade Shade Natural Shade Shade
light 50% 75% light 50% 75%
Sobaegbyeo 0.0 a 0.5a 0.7 ad 2.1b 9.6 ad 11.4a
Yeomyeongbyeo 0.3a 1.4 ab 2.0a 16a 9.9a 11.9 ad
Dobongbyeo 0.3a 0.3a 0.6 ab 0.2a 2.7bc 5.4b
Gwanakbyeo 0.0 a 0.2 a 0.2 ad 1.9a 50c 6.4c
Sangpungbyeo 0.0a 0.0a 0.0b 1.5a 2.7bc 3.4 be
Bongkwangbyeo 0.0a 0.0a 0.0b 0.0 a 0.3d 0.6d

* In a column, treatment means having a common letter (s) are not significantly different at the 5% levely by

DMRT.
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Table 8. Comparison of spikelets and grain weight by shading treatments.

No. of Spikelet

Wt. of brown rice 1, 000(g)

Veriety
Natrual Shade Shade Natural Shade Shade

light 50% 75% light 50% 75%
Sobaegbyeo 116 101 95 23.0 20.5 20.0
Yeomyeongbyeo 99 85 84 23.0 22.5 21.5
Dobongbyeo 90 87 84 23.0 23.0 22.5
Gwanakbyeo 94 84 82 22.5 22.0 21.0
Sangpungbyeo 93 89 82 23.5 22.5 22.0
Bongkwangbyeo 73 71 64 23.0 20.0 19.0
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Table 9. Spikelet sterility and ripening ratio by shading culture,

(%)

Spikelet Sterility®

Ripening ratio

Variety

Natural Shade Shade Natural Shade Shade

light 50% 75% light 50% 75%

Sobagebyeo 7.4 ab 47.9¢ 56.4 ¢ 83.2 56.4 47.3
Yeomyengbyeo 7.2 ab 32.3ab - 39.3ab 85.7 57.1 49.1
Dobongbyeo 11.9a 35.5ab 38.0b 83.3 53.7 48.4
Gwanakbyeo 6.2 bc 28.8b 35.8 ab 84.6 66.2 58.2
Sangpungbyeo 12.8 ¢ 50.0 ¢ 55.6 C 80.3 50.2 47.7
Bongkwangbyeo 8.1bc 23.7a 27.1a 82.5 61.5 54.7

¢ In a column, treatment means having a common letter (s) are not significantly different at the 5% leve by

DMRT.

Table 10. Grain yield and rate of yield decrease by shade culture.

Natural light

Shade 50%

Shade 75%

Variety
Yield Yield Yield
(A) (B) B/A © C/A
kg/10a kg/10a % kg/10a %
Sobaegbyeo 517 341 66 284 55
Yeomyeongbyeo 570 388 68 336 59
Dobongbyeo 557 345 62 318 57
Gwanakbyeo 560 403 72 336 60
Sangpungbyeo 510 342 67 326 64
Bongkwangbyeo 531 351 66 276 52
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