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Studies on Lodging-induced Damages of Sesame

II. Effect on Yield and Main Character of Sesame
after Lodging by Growing Stages

Byung Gwan Jung*, Ja Ock Guh** and Hyoung Gook Choi*

ABSTRACT

Lodging damage of Sesame was different between growing condition and variety although same wind velo-

city.

The result of lodging damages showed variation of leaves area, stem length, capsule numbers and yield in

late-varieties but showed variation of capsule setting length, dry weight of leaves, main root length, ripening rate

of grain in early-varieties.

Specially late varieties showed decreasing character of significant coefficient in mono, and after-barley-

cropping at lodging degree of 30 commonly.
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Table 1. Variations in F-value of yield components, and growing traits by crop variety

and cropping pattern.

F-Values
Source of Degree . No. Frui- Leaf Stem Root Main
variance of Yield Ripeness Grain cap- Stem ting dry dry dry root
freedom we. sule Lrg. Lng. aréd we. Wt. Wt. Lng.
Suwon #5 at mono-cropping
Lodged stage (T) 2 17547**  498%* 474** 43** 31** 48** 1084™ 43** 188** 2  10*
Lodged angle (A 3 553%%  217** §02%* 5]1** 8** 13%% 3JET** 22%* 93** 10** 6**
TxA 6 69** 33%x 31** g¥*x 2 2 67%* 2 g¥* 1 1
Suwon #5 at after-barley cropping
Loged stage (T} 2 2667%*  569%* 25%* 106** 80** 44** Tr. 52** 05** 2 1
Loged angle (A) 3 124+ 121%% 215%* 44%% 52%* 63** Tr. 26** 268** 1 gx*
T XA 6 23%* g** | 5%* 12%x 4> 4* 13** 2 11** Tr. Tr.
Suwon #9 at mono-cropping
Lodged stage (T) 2 B7T** 5466** 398** 17* 13* 117** Tr. 170** 267** 5 56**
Lodged angle (A 3 131**  T26%* 647%% 33** Q¥* 27%* |25%*+ gOF* 283** |8** 4%
T xA 6 23** 93** 39%* 2 2 3 46** g* 10** 3* Tr.
Suwon #9 at after-barley cropping
Lodged stage (T) 2 1006** 7875%* 413** 66** |T*  47** Tr. 20** 36 3 64**
Lodged angle (A} 3 794%*  358*% 550%* 0Q4%* 33%*+ O5** Tr. ]15]1**370% 4* 4*
T xA 6 33%* 8* 35%% 25%x 3* 5%*% 20*+ 3* 9* 1 1

Asterisk marks, *and **indicate the significant difference at 5 and 1% probability levels in

F-test, respectively.



Table 2. Variations in culm length(cm) dry matter weights of stems and capsule setting

length(ca)
mono-cropping After-barley-cropping
Components 0a/ 30 9 0 30 80 90
Suwon #5
Culm length
1-st flower b/ 110c/ 93** 90 ** 78*%* 101 83** 76** 61**
Blooming 110 105* 105* 106* 101 84%* T7%* 5=
Last flower 110 107 102* 102* 101 99 92* 84**
Stem weight
1-st flower 147 107**  103** 58** 105 67** 60%*  39%=*
Blooming 147 113**  109**  110** 105 88* T3%*  G4**
Last flower 147 127* 118** 117** 105 97 68**  64**
Capsule setting length
1-st flower 68 49%* 47%* 34*+ 58 43*+ 36**  25%*
Blooming 68 63** 60* 56%* 58 54 47%*  33**
Last flower 68 67 57** 55** 58 54 52* 43**
Suwon #9
Culm length
1-st flower 115 91+ 87 *+ 78%* 102 85%* 78%*  65**
Blooming 115 108+ 102* 102* 102 84%* 8%  BO**
Last flower 115 111 103* 103* 102 101 92* 85**
Stem weight
1-st flower 163 98** T13%* 62%* 116 62%* 54%* 52**
Blooming 163 109**  106** 76** 116 75** 69**  60**
Last flower 163 128%*%  114**  106** 116 B7** 84** 2%+
Capsule setting length
1-st flower 78 53** 44** 38+* 59 45%* 3g**  25%*
Blooming 78 64* 61** 59%* 59 55 48** 35%*
Last flower 78 70* 65** 66** 59 56 53* 43>

a/ :denotes the lodged angle from the vertical

b/ : denotes the crop stages at the treatment(lodging)

¢/ : Asterisk marks, * and ** in the same component by each cropping
pattern indicate the significant difference from the control check(0°) at 5 and 1%
of the probability levels of LSD, respectivly.
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Table 3. Variations in yield components(ripeness, grain weights, and capsule number per
plant) at harvest.

Mono —cropping After-barley-cropping
Components 02/ 30 60 50 0 30 50 50
Suwon #5
Ripeness
1-st flower b/ 84.0c/ 25.7** 14.0** 8.7** 84.0 54.3%* 537 52.71%*
Blooming 84.0 52.3** 51.0** 41.0%* 840 61.7** 577 52.7%*
Last flower 84.0 70.3** 67.0** 68.3* 84.0 69.0** 78.0 67.0**
Grain weights
1-st flower 2.6 1.7**  1.6%* 0.8** 2.3 1.9** 1.9 2.0**
Blooming 2.6 2.0%*  L7** 1.7*# 2.3 1.9%* 2.0 1.8%*
Last flower 2.6 1.8**  1.7** 1.5%* 2.3 L7** 1.9 2.0*
Capsule No./plant
1-st flower 61.0 39.0%* 38.0** 10.0** 470 25.0%* 250 8.0**
B looming 61.0 48.0** 450%* 44.0%** 470 41.0*%* 37.0 36.0**
Last flower 61.0 55.0*% 43.0** 36.0** 47.0 43.0* 41.0 39.0**
Suwon #9
Ripeness
1-st flower 85.3 28.3** 26.0** 10.0** 830 53.3** 12.0%* 17.3**
Blooming 85.3 56.3** 53.7** 420* 83.0 64.7*%*%  65.0*%* 53.0**
Last flower 85.3 70.7** 68.0** 663* 830 80.0 75.3*  75.0%*
Grain weights
1-st flower 2.5 1.8%*  1.8** 1.3** 2.3 1.5** L1**  1.0**
Blooming 2.5 2.1* 2.0% 1.9** 2.3 2.1 1.9** 1.5**
Last flower 2.5 2.3 1.9%* 1.9** 2.3 1.9%* 1.8**  1.6%**
Capsule No./ plant
1-st flower 74.0 35.0** 24.0%% 17.0** 480 35.0%* 28.0** g.0**
Blooming 74.0 45.0%* 45.0%* 42.0%* 480 42.0* 40.0%*  37.0%*
Last flower 74.0 52.0%* 47.0%* 43.0** 48.0 44.0* 43.0% 40.0 **

a/ : denotes the lodged angle from the vertical

b/ : denotes the crop stages at the treatment( lodging)

¢/ : Asterisk marks, *and ** in the same component by each cropping pattern indicate the
significant difference from the control check((? at5 and 1% of the probability levels

of LSD, respectively.
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Table 4. Relationships in various statistical coefficients between lodging degree and stem
dry weights of sesame.

.. Mono-cropping After -barley-cropping

Coefficients G Rloom b/ Last fl.c/ 1stl. a’ Bloomb/ Last fl.c,/
Suwon #5

by:(gl d/ —-0.90 —0.38 -0.33 - (.98 —0. 46 —-0.51

r e/ —0.96%* -0.81* —0.92** —0.96** —0.99** —0.96**

r2 f/ 0.92 0.66 0.85 0.92 0.98 0.92
Suwon #9

byxlgld/ -1.09 —0.88 -0.62 —0.67 -0.58 —0.45

r e/ —-0.94** —0.94** ~0.95%* - 0.85* —0.91* —0.93*

r? f/ 0.88 0.88 0.90 0.72 0.83 0.87

a/: lodging treatment at 1-st flowering stage, b/ :at blooming stage, c¢/: at last flowering
stage, and d/: regression coefficients, e/ : simple correlation coefficients, f./: coefficients of
determination, respectively. Also, * and ** indicate the significant difference at 5 and 1% of
probability levels.

Table 5. Relationships in various statistical coefficients lodging degree and capsuls setting
length of sesame.

.. Mono -cropping After-barley- cropping
Coefficients 41>~ PBloom b, Last fl.c,/ Tt Il a/ Bloom b, Last fl.c/
Suwon #5
byxlg) d/ -0.51 0.20 0.24 0.61 - 0.47 -0.27
r e/ —0.96** -0.99 —0.94** 0.99 —0.96** —0.95**
r f/ 0.92 0.98 0.88 0.98 0.92 0.90
Suwon #9
byslg) d/ —0.55 —-0.25 -0.17 . 0.62 -0.45 ~0.29
r e/ —0.94** -0.90 —0.88%* 0.99 - 0.97** - 0.95%*
r? f/ 0.88 0.81 0.77 0.98 0.94 0.90

a/ : lodging treatments at l-st flowering stage, b/ :at blooming stage, c/: at last flowr-
ing stage, and d./ : regression coefficients, e /simple correlation coefficients, and f/:coeffi-
cients of determination, respectively. Also, ¥and **indicate the significant difference at 5
and 1% at probability levels.

Table 6. Relationships in various statistical coefficients between lodging degree and
ripeness of sesame at harvest.

. . Mono -cropping After -barley-cropping
Coefficients T 2/ Bloomb, Last fl.c/ 1st {l a/ Bloom b/ Last Tl ¢/
Suwon #5
byx (g) d/ 0.94 ~0.51 ~0.20 -0.37 -0.38 - 0.16
r e/ 0.88* ~0.90*% -0.85* -0.80 -0.91* — 0.67
r? £/ 0.77 0.81 0.72 0.81 0.83 0.45
Suwon #9
byx lg) d/ 0.90 —-0.52 -0.23 -0.97 -0.36 - 012
r e/ 0.90* —0.93%* —0.89* —0.93%* —0.94%* — 0.97**
r? £/ 0.81 0.85 0.79 0.87 0.88 0.94

a/ : lodging treatment at l-st flowering stage, b :at blooming stage, ¢ : at last flowring
stage, and d/ : regression coefficients, e/ : simple correlation coefficients, and f,/ : coeffients
of determination, respectively, Also, *and **indicate the significant difference at 5 and 1%
of probability levels.
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Table 7. Relationships in various statistical coefficients between lodging degree and 1,000
grains weight of sesame at harvest.

Mono-cropping

After-barley- cropping

Coefficients -t fl.a/ Bloom b/ Last fl.c/ 1-st fl.a/ Bloom b,/ Last fl. c/

Suwon #5

byx &) 8/ -0.70 -0.39 ~0.43 ~0.13 -0.21 - 0.10

r b/ ~0.96%* . —0.92**  —0.90* ~0.63 ~0.85* - 0.36

2 o/ 0.92 -0.85 0.81 0.40 0.72 0.13
Suwon #9

byx (g) d/ -0.48 -0.25 ~0.29 ~0.63 -0.38 - 0.32

r e/ —0.94* ~0.93* —0.95* —0.94* —0.98* - 0.97*

2 £/ 0.88 0.87 0.90 0.88 0.96 0.94

a/: lodging treatments at I-st flowering stage, b/ : at blooming stage, ¢/ : at last flower-
ing stage, and d/: regression coefficients, e/: simple correlation coefficients, and f/ :
coefficients of determination, respectively. Also, * and ** indicate the significant difference

at 5 and 1% of probability levels.

Table 8. Relationships in various statistical coefficients between lodging degree and
capsule No./plant of sesame at harvest.
Coefficients Mono-cropping After-barley-cropping
l1-st fl.a/ Bloom b/ Last fl.c/ 1-st fl.a/ Bloom b,/ Last fl.c/
Suwon #5
byxig) a/ —0.86 —-0.30 —-0.48 —-0.83 -0.26 -0.18
r b/ —Q.97** —-0.90* —-Q.99* —(.95%* —0.95** —0.98**
r? c/ 0.94 0.81 0.98 0.90 0.90 0.96
] Suwon #9

byxlg) d/ - 0.82 —-0.43 —0.44* —0.86 —0.25 -0.18
r e/ —0.92%* —-0.82% -0.91 — 0.99** -0.98** —0.98%*
r? {/ 0.85 0.67 0.83 0.98 0.96 0.96

a/ : lodging treatments at l-st flowering stage, b./: at blooming stage, ¢/ : at last
flowering stage, and d . : regression coefficients, e/ : simple correlation coeffients. and
f/ : coefficients of determination, respectively. Also, * and ** indicate the significant differ-

ence at 5 and 1% of probability levels.
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Table 9. Simple linear correlation coefficients (r~value) between yield, yield components,

and growing traits by crop

variety and cropping pattern.

. v, Ripen- Grain No.
Yield ess Wt. capsule
(Y) (X)) (X2) (%)

Stem Fruiting Leaf Leaf Stem Root Root
length length area  dry Wt.dry Wt. dry Wt. length
(X)) (X9 (Xo (X)) (Xs) (Xs) (X0

Yidd(Y) 0.97** 0.78** (.83**
Ripeness(X;) - 0.77** (.82**
Grain Wt. (X2 - - 0.90**
No. capsule(Xs) - - -

Yield (Y) 0.96** 0.89** (.85%*
Ripeness (X;) 0.91** (. 86**
Grain Wt.(X» _ _ D.88**
No.capsule(X2

Yield (V) 0.89** 0.44 0.84**
Ripeness (Xp ~  0.69** 0.67*
Grain Wt.(Xz) - - 0.30
No. capsule (Xa) — - -

Yield (Y) 0.84** (0.96%* (.84**
Ripeness (Xp —  0.79*%* (0.88**
Grain Wt.(Xz) - - 0.87**
No. capsule (X3) - ~ -

Suwon #5 at mono-cropping

0.72** 0.78** 0.97** 0.70* 0.22 0.58* (0.71**
0.71%* 0.80** 0.81%* (.72*%** 0.41 0.76** 0.61*
0.86** 0.92** (.87** 0.75** 0.11 0.72* 0.55
Suwon #5 at after-barley-cropping

0.82%* 0.91** 0.92** 0.77** 0.92** 055 0.69*
0.78** 0.87** 0.81** 0.79** 0.92%* (0.70* 0.71**
0.86** 0.95** 0.79** (.72** 0.85** (.64* 0.65*

Suwon #9 at mono-cropping

0.81** 0.77** 0.81** (0.83** 0.78** 0.41 0.57
0.45 0.48 0.43 0.61* .53 0.20 0.45
0.84** 0.84** 0.84** 0.66* 0.83** 054 0.52
Suwon #9 at after-barley-cropping

0.79** 0.83** 0.92** 0.57 0.79** 0.13 0.67*
0.84** 0.88** 0.85%* (.85** (.91** (.44 0.71**
0.76** 0.87** 0.87** (.69* (.73*¢* (29 0.71%*

Asterisk marks, * and ** indicate the
levels, respectively.

significant difference at 5 and 1% of probability
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