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Influences of Water-logging Period at Different Growth
Stages on Agrocnomic Characters in Sesame

Hyoung Koog Choi*, Yong Jae Kim**, Ja Ock Guh**, Jong Kyu Hwang***
and Hak Jin Kim****

ABSTRACT : This study was conducted to find out the improvement of water-logging injury which is an
important factor of vield loss in sesame. Water-logging was treated at 10, 25,40,55 and 70 days after
emergence for 24,48 and 72 hours in sesame variety “Ansanggae”. Some important agronomic characters
were investigated after treatment.

The important agronomic characters such as plant height, leaf area, dry matter weight, capsule setting
stem length, number of capsules per plant, ripenning rate and 1,000 grain weight were most susceptible
at 55 days after emergence by the water-logging treatment, and the longer period of water-logging, the
more susceptible.

Allmost of the useful agronomic characters were able to get over injury of water-logging only within 25
days after emergence, but could not get it over since 40 days.

Grain yield was decreased due to the water-logging treatment by 69 to 86% in 55 days after emergence
that is most susceptible stage for water-logging as compared with the untreated control which is 13g per pot,
and the longer period of water-logging induced the lower yield. Oil content of grain showed significant
decrease only in 55 days after emergence but the composition of fatty acid did not influenced by the

water-logging
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Table 1. Rate of dead plants at 15 days after water-logging treatments.

10DAE* 25DAE 40DAE 50DAE T70DAE
Treatments  Check (June 8) (June 22) (July 8) July 22) (Aug. 8)
24hrs 0 51b 29¢ 14b 57b 39b
48 0 74ab 46b 19b 64b 43b
72 0 86a 64a 29a 90a 68a
X+SD 0 70.3+17.9 46.3+17.50 20.71+7.64 70.3+17.39 50.0%+15.72

*DAE : Days after emergence

**Same alphabetical letters indicate to significant different at 5% level of DMRT .
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Fig. 1. Changes of plant height as influenced by
water-logging treatments, (Same alphabet-
ical letters indicate no significant differ-
ence at 5% level of DMRT)
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Fig. 2. Changes of leaf area as influenced by
water-logging treatments. (Same alphabet-
ical letters indicate no significant differ-
ent at 5% level of DMRT)
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# FERS HTERY] EpERRE 2d 19 33 4
A B wpe}l ol i RIS mTEY RBLUE
o] = -¢ Mmlstgdch & HBHH 1083} 258 B
AEER e EEHEC] 2o EEZI 2,
I 0 BY Bk AL BEs = XA
EREHAR KEHY RipEEe Foi3i 7]
o Fol| BAEE A MESA el W
HBH 40 B3 55 B¢ BRAREA A HEH X
i G & BES Fv BPEIA oFd K
dol ks &ApEEe]l A BLHPR, =T Ol
Begrh Ae) WBtEe] A Y Eelelrl <
ol EfE%e gifke}l EHEMHS FELE HWLEE
o Earoel BES Ttk 1nE o] B B
AHES S + J=5F AT REste Aol v
2=k

o)m o)

PEDL I

2. WEMMEE
7h. BT RIS REHE
EW RS Fiel Helv B &eks}
o e T ERWMARS KEBRSE EY M

Aol

Table 2. Changes of capsule setting length and number of capsules per plant at harvest as influenced by

different water-logging treatments.

DAE* DAE DAE DAE DAE
Treatments Check (ljoune 8) (JZuSne 99) ([%I?lly 8) (?Sly 22) (Z;)Ug.é&)
................................................... Capsule setting stem length(cm)
24 52a 53 41 32 54
48 50a 50 38 30 52
72 43b 48 36 26 52
x+SD 56 48.314.73 50.3+2.52 38.3+2.52 29.31+3.06 52.7+1.15
................................................... Number of capsule per plant(A)  sroe-ererereeriern e
24 41a 47a 39a 28a 65
48 39a 44ab 36ab 22b 61
72 36b 41b 30b 21b 60
% +SD 68 38.6+2.52 44.0+3.00 35.0+4.58 23.7+3.79 62.0+2.65
............................................. Number of available capsule per plant(B) «r-eeeesemresermraieinnnsinnnas
24 36 4la 32a 22a 56
48 33 37a 17b 17b 55
72 29 32b 24b 16b 54
x +SD 61 32.7£3.51 36.7%4.51 28.31+4.04 23.3+6.38 55.0+1.00
................................................... Ratio of available capsule (A/B) «rrrrerrrrrrrmrmiriiiienincee
24 87 88a 82 80a 86
43 85 84ab 80 78a 90
72 80 79b 79 74b 90
x+SD 90 84.0+3.61 83.7%4.51 80.3+1.53 77.31£3.06 88.7+2.31

*DAE : Days after emergence

**Same alphabeticalletters indicate no significant difference at 5% level of DMRT .
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Table 3. Changes of rate of ripeness and 1,000 grain weight at harvest as influenced by different water

-logging treatments,

DAE* DAE E DAE AE
Treatments Check (IJOune 8) (J2Ene 22) (13?111)3{%85 (JS\?IYAZZ) (igl?g.&
............................................................ Rate of ripeness(94)  «orerererrerrrirmaraeeenieieiiie it
24hrs 84.5 85.2 84.0a 79.9a 84.7
48 81.2 82.8 79.7ab 56.5b 83.8
72 81.5 81.8 77.0b 48 .5¢ 81.8
x +SD 86.2 82.3%1.82 83.3+1.75 80.2+3.53 61.6+6.32 83.4x1.54
............................................................ 1, 000 grain Weight(g)
24 2.8 2 2.4a 2.3a 2.7a
48 2.8 2 2.3a 1.8b 2.5a
72 2.7 2.7 2.0b 1.4b 2.2b
% +SD 2.9 2.8+0.06 2.7£0.06 2.2+0.21 1.8+0.45 2.5+0.25

*DAE : Days after emergence

**Same alphabetical letters indicate no significant different at 5% levele of DMRT.
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Table 4. Simple linear correlation coefficients among the agronomic characters and yield components.

Components La Dw Sd Nb Sal Lc Nc Rr Ng Gw Gy
PI;Z}ght(Pm 0.70°* 0.87°% 0.21  0.18  0.92** 0.79"* 0.68"* 0.68"" 0.85"* 0.82** 0.90**
Lefoa?rea 0.79"* 0.71°* 0.21 0.73** 0.89°* 0.10 0.61* 0.76* 0.13  0.58"
Dréhﬁ?ﬁf)w) 0.17  0.23  0.91°* 0.73** 0.75°* 0.62°* 0.81** 0.78°* 0.91**
Stz?;mete,@d) 0.56° 0.08 -0.32 043 -0.05 -0.12 -0.07 0.18
N%iagf&;ncw 0.25 0.03 0.69*" 0.39 0.18 0.11 0.3
Ci‘éi‘;‘;f&ﬁi“g 0.87** 0.88"* 0.79"* 0.93** 0.89°* 0.96*
Leé]agpfgul?ef(Lc) 0.42  0.78"% 0.94* 0.54"% 0.77°*
N‘;iaﬁ{&?é’f“le/ 0.66*" 0.63°* 0.54" 0.82*"
Rz;ti(;e(r)lfess(Rr) 0.89"* 0.87°* 0.80%*
N‘éap"siir(?&g 0.95** 0.91**
1,000 grain R~

weight (Gw)
Grain yield/
pot (Gy)

* and ** indicate the significant relationships in correlation coeficients(r valus) at 5 and 1% probability

levels, respectively.
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Table 5. Changes of oil and fatty acid contents at harvested grains as influenced by different water
-logging treatment

DAE DAE DAE DAE 70DAE
Treatment Check (June § (J2115neA22) July 8 Guly 22 (Aug 8)
............................................................... 0Oil contents(%)
24hrs 52 50 51 48a 50
48 51 51 50 44ab 48
72 50 48 48 42b 48
X +SD 52 51.0%+1.00 49.7+1.53 49.7+1.53 44.7+3.06 48.7+1.15
............................................................ Fatty acid contents(%)
Palmitic acid
24 7.6b 7.9 7.5 8.0 8.1
48 8.4a 7.8 7.6 8.3 8.2
72 8.4a 8.5 7.9 8.4 8.2
X +SD 7.6 8.1+0.46 8.1+0.38 7.740.21 8.2+0.21 8.2+0.06
Stearic aicd
24 4.4 3.8b 4.0 4.5 4.5
48 4.8 4.3a 4.2 4.3 4.6
72 4.5 4.7a 4.5 4.7 4.9
X +SD 3.1 4.6+0.21 4.3+0.45 4.3+0.25 4.5+0.20 4.5+0.20
Oleic acid
24 48.1 48.6 49.5 47.1 38.5
48 47.8 48.3 48 .4 47.9 48.4
72 48.3 47 .4 48.6 47.7 48.0
x +SD 48.0 48.1+0.25 48.1+0.62 48.84+0.59 47.6+0.42 48.3+0.35
Linoleic acid
24 39.6 39.6 38.9 40.3 38.5
48 38.9 39.4 39.7 39.2 38.7
72 38.6 38.9 38.9 39.0 38.7
x+SD 41.1 39.0+0.51 39.4%0.20 39.1+0.46 39.5+0.70 38.6%0.12
Linolenic acid
24 0.3 0.1 0.1 0.1 0.2
48 0.1 0.2 0.1 0.2 0.1
72 0.2 0.2 0.2 0.2 0.2
% +SD 0.2 0.2+0.10 0.2+0.06 0.1%£0.06 0.2+0.06 0.20.06

*DAE : Days after emergence

**Same alphabetical letters indicate no significant difference at 5% level of DART.

Oleic acid &&°] #iRe BE, OFE ¥ BFE
Fol| w2} #EE ¥ty sgor E KD 3
Ao BBARY 42 WwosEY BHI g4
B B A2 BRE #H4e u Yk o
EE AREL Hader I EEANY WhH
=R ¥ EWRAMRC] B ifkéld #BYE £ 9S
BRI ZolH olv BEel k3 A9 BA IR
RS TS REste Aoz skt
Zelv B KD stress = FZAZLANE B
T3 WMAEEELE & S 4 B ule} Zo]
MG 55 5o BAKRESN A HERS BLE B
ol HAth ATHIB BANMA = MASEY #HE

r"\o L

B BEEsF SBEs A gl

B3 EIBRARC delde AAMY oL &4FH
Bl Bk el 24~T20R BE FESAE &
B9l AEEC RS A gskel olEja AR F
A WAEE P EUBRAKS ‘SRt RES
Fteell ZELS 7 el Aow BT CL

w =
Selvtete] Aol ApEfe] HEREATE gHA Y

T BES stk BB Al Ky BED K
BEHE 42 T Qe BE 9 oY HES



Bl Aol AEBHF B =tet FHARHE
To] HksHA g = BT £ BRe o
=3 ek

L Fl e BRI BRAMMA =& MR
B S5 A MEE 108 ) HEE 708 > HERE
25 AIEC.® wotm RAMERC] AFF MILEO]
=%rh

2. BIK stressoll &3 Bk, EER, EWE
FEAIR, ME. BRE, TNE £4 ARABES
HiZEB 55 Ad A BAHIRM A+F 712 B3R
RiEE mglet

3. KBS FRAREL BARHZT HBRE 25
B HMld AL xRtk [EfEe] FTeEstdodt HE#A
40 8 Bge A= A BESR Xsts EHW
ol glel.

4 TEEKELS 1A #HEN T HBERE 58 R
el A MiZEEs £F ¥ KEBRERSY HEH
 EAE EEFE(13g/pot) ol Hle 69~86%
BE FRsto= 2L RARGIE  BAHH
ol AoiAFE Birt BR== Emelsieh

5 BRKEBETAA Mo HERS BESEH
T Bost RE HEL UEs BESY ke FEH
H &S veba givk

6. A BE WmAoSE-S HBK 558 BKRE
Ho Aul FEMY ZR7F BEHYT A= 8580
B Az EIBRMERY = BEN =87 BES

A gkt

rlo it

b

5 A X B

1. £ - BkE. 1984, SREFEFE K3
Mol BRI, EIEEE 16(3)  340-348.

2. RARTIHL, 1957, HHOTEKECHT AHE.
IV, R4y 2 HENE KO BESHE. HiE
FC26(2) 1 117-118.

3. Bolton, E. F. and A . E . Erickson, 1970.
Ethanol concentration in tomato plant during
soil flooding. Agron. J. 62 :220-223.

4. REECCHEE. 19500 AREOEKKECH T AH
. —HRITOEFRUMTEKEE - BEL
20(1-2) : 103-105.

5. HLEE - BB — - PiRE— 1975, KT
fleth E EEAREHOET E ORI TOD
TZOREE. BFEE 441 © 119-120.

10.

11.

12.

13.

14.

15.

16.

17.

18.

- 231-

. fRERfER - M E—.

. Hoveland, C. S. and H. L. Webster.

1960. #ARE D fRTEICRR
THHE. . Ao Rt L GEMER. I
HRRE& 5 15-26.

. Gamble, M. D. and D. Rhoanes. 1964. Effect

of shoreline fluctuations on grasses associat-
ed with flood
watershed protection., Agron. J. 56 . 21-23.
1965.
Flooding tolerance of annual clovers. Agron,
J. 57:3-4.

_ ., and E. E. Mikhelsen. 1967. Flooding

upstream prevention and

tolerance of ladino white, inter-mediate

white, persian, and strawberry clovers.
Agron, J. 59 :307-308.

TEHERL - FEEL. 1950, £EFRUBR
KU RERSKREOEFIRELRE
TRECH T, HIERL 20(3-4) © 271-273.
MEELE - LIEEE - R, 1981, REHIE 3
o4l Fkel M. UETBMBERER 3.
i - FIEA - FRERR. 1985, 37 WL
Roll BT . 43, A F#el wE B
A woyEEd RITBREREML. BF®
17(4) : 373-379.

FIEH - FRE - REM - FHH. 1981, FA
IRl B W, 2%, HEER W K
FIREEo] W& ReirER g (L. E{ER
26(1) : 90-95.

Luxmore, R. T., R. A, Fischer, and L. H.

Stolzy .

2

1973, Flooding and soil temperature
effects on wheat during grain filling. Agron.
J. 65:361-364.

Flsede. 1983, #7 HFHStageo) whE #HK
BEZ £F W IhsBER oA 8.
ZEA BEIBAET D 1-24.
BPHfE G - RORMEL. 1960, ERMBFHOER
T AME. U, BEOBRE 1Ky, B
R4T 29 1 251-252.

Purvis, A, C. and R. E. Williamson . 1972.
Effects of flooding and gaseous composition
of the root environment on growth of corn.
Agron. J. 54 674-677,

Rumburg, C. B. 1963. Production of regrowth

forage on native flood meadows. Agron. J.



19.

20.

21.

55 1 245-247.

BEKR. 1978, HHmTRMC] W W, 4R
B BRI RBIEY BE. EBER
23(1) : 26-31.

HEFESEE] . 1951, DKM AE OEFIEITIX
MR 3T %, BE 21(2) | 125-126.
Viets, Jr. F. G. 1971. Drought
resistance in crops. Effective drought control
CSSA

injury and

for successful dry land agriculture.

-232-

22.

23.

Special Pub, 2:57-76.
Willey, C. R. 1970. Effects of

of anaerobic and nearanaerobic conditions on

short periods

water uptake by tobacco roots.
62 1 224-229.
Willamson, R, E.

Agron, J.

1970.
flooding

Effect of soil gas
composition and on growth of

Nicotiana tabacion L. Agron. J. 62 : 80-82.



