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Studies on Factors of Barren Stalk Occurrence in Farmer’s
Field of Corn Production

C.K. Hong, HK. Min, S.K. Han, B.L. Huh, S.B. Kim, D.Y. Kim and S.Y. Lee*

ABSTRACT: Field survey and experiment were conducted to investigate the effect of low light intensity
on corn production during 1983-1984. Shading structure were placed on treatment I from June 16 through
July 15, on treatment II from July 1 through July 31, and on treatmemt III from July 16 through August 15.
The percentage of light was about 20% by covering black shade material (Gariso).

Field surveys indicated that barren stalks were largely due to low light intensity occurred at the pre-
flowering period in July.

Artificial shade experiment concluded that low light intensity during reproductive period delayed tassel
and silk emergence and increased number of days between tassel and silk emergence, which, in turn, induced
barren stalks.

Barren stalks were the major factors in grain yield reduction in this experiment. Shade during grain filling
period accelerated the leaf senescence and reduced ear length, ear diameter, 100 kernels weight, number of

kernels per ear, and grain yield.
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Table 1. The area and rates of barren sialks occurred in
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corn cultivated area of Gangweon Province in 1983

(Unit :ha)
Total cultivated Barren stalks occurrence Area rated by occurrence degree
area area % 30 % 35 - 50 51 — 80 80
24, 279 3, 170 13 1, 093 1, 119 926 32
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Table 2. Rates of barren stalks occurrence by environmental condition

Environmental condition

Farmer’s field

Experimental field

Suwon 19 2~ 59% 6 - 24 %
Varity Jecheonok 2 - 62 13 - 20
Hoengs eongok 2 - 43 6 - 18
Land race var. o. p. 31 - 50 18 - 27
i . Plain field 2 - 17 13 - 18

Id locat

Field location Hill slope field 23 - 62 13 - 27
oy oo
Plant density ?h?)gt;lmum 1? : 13 2 - ;;
*Planting date 2522"'""' 1: ] :i 5?) - 52)‘(1)

# Farmer’s field ; Optimum-mid and late April. Late- early May.

Experimental field ; Optimum- April 15.
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Table 3. Climatic condition of barren stalks occurrence area in July,
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1983

Air temp(°C)

Precipitation (am)

Duration of sunshine ( hour )

Ragion 83 * Mean 783 Mean Ratio(% ) ’83 Mean Ratio(% )
Chuncheon 23 2 24.4 434 282 154 107 170 63
Yanggu 24. 3 23. 8 351 278 126 134 171 78
Hwacheon 22. 4 22. 3 373 313 119 - - -

* Mean of 5 vears.
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Fig. 1. Climatic condition of experimental field
during the corn growing period by planting
date (Chuncheon ).
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Table 4. Effect of shade on plant height, leaf num-
ber, and culm diameter at different growing
stage

June July
1 11 21 1 11
- Plant height, cm -

Treatments

Natural light

Shade [* 73 129 197 201 286
Shade I * 64 111 177 249 247
Shade I ¥ 73 126 202 284 286

69 121 192 288 287
~ Leaf number per plant -
Natural light 6.9 88 129 17.2 20, 1

Shade 1 6. 4 84 121 15. 5 19. 4
Shade I 6.6 84 125 17.3 20.7
Shade 6.6 8.4 126 170 206

-~ Culm diameter, cm -
Natural light L3 26 2.6 27 26

Shade 1 12 2.4 2.6 26 25
Shade I L3 25 2.7 28 27
Shade I L2 2.4 2.5 2.6 26

* Shade ] - Shading from June 16 through July 15
%% Shade [ - Shading from July 1 through July 15
*%* Shade [ — Shading from July 16 through Aug. 15
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Table 5. Comparisons of vegetative characteristics amonhg treatments

Plant Ear Ear leaf No. of No. of leaves Lodging
Treatments height height length width brace root dead green %)
(em) (em) (em) (cm) (July 11) (July 21) (Aug. 11)
Natural light 296 150 96. 6 139 7.1 10. 3 0
Shade 1 252 134 95. 1 4.1 7.7 10. 3 45
Shade I 290 149 97. 1 13 0 8.2 10. 5 0
Shade i 296 151 95. 2 14. 2 7.7 34 1}
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Table 6. Effect of shade on development of reproductive organs

. o No. of Tassel Ear ¥ Silk No. of
Tas selling Silking
Treatments date date tassel length le ngth length ear per
branch (em) (em) (em) plant
Natural light July 6 July 8 14 27 24 5 2 L1
Shade I - - 9 18 - - 2.2
Shade il July 7 - 8 22 13 - L3
Shade i July 6 Juiy 8 11 29 22 4.4 LO

#Measured from ear node to the tip of green ear.
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Table 7. Effect of shade and fertilizer treatments on grain yield and yield compnents

Ear Ear No. of Wt. of 100 Grain Wt.
Stover wt. Ear wt. . . i
Treatment length diameter grains grains per ear

(em) & (em) (cem) / ear (€D %

Control 576 266 18. 7 4.5 573 35. 2 202

Natural P delate 521 250 19.3 4.5 568 34. 2 188
Light K delate 479 240 20. 6 4.5 579 331 181
C. 579 85 - - - - -
Shade 1 P 585 76 - - - - -
K 534 70 - - - - -
C. 746 22 - - - - -
Shade [ P 715 24 - - - - -
K 737 45 - - - - -

C. 335 114 12.3 4.1 454 20. 7 88

Shade [ P 353 112 11 4 4.1 465 18. 9 80
K 315 109 12. 1 4.0 461 18. 8 77
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Fig. 2. Effect of shade treatments at different sta-
ges on ear development and grain production.
Tasseling date was July 6, and sinking date
July 8, in natural light condition (Control)-
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