Korean J. Environ. Agric.
Vol. 13, No. 4, December 1996

33 (Capsicum annuum L.)2| ¥4EHER 3 FATERA
BKEiE OE £ERE

RAEFE - sesei—"

Effects of Depth and Duration of Water-logging on Growth and
Yield at Transplanting and Flowering Stage in Pepper

(Capsicum annuum L1.)
Ja-Ock Guh and Yong-In Kuk*

Abstract

Pepper plants were water-logged at 0, 5, 10 and 15 cm at transplanting and flowering stages under
the condition of greenhouse. Treatment of water-logging times were 6, 12, 24, 48 and 120 hours.
The results obtained are summarized as follows. At the transplanting stage, plant height, number
of leaves, shoot and root fresh weight decreased by (water-logging at Ocm for 24 hours and at
5cm or more for 6 hours. Number of fallen leaf was negligible by 12 hours water-logging at Ocm,
however, its increased by more increased the water-logging depth and time. Diffusion resistance
and chlorophyll content of leaf, and root activity decreased at more than 24 hours of water-logging
regardless of the water-logging depth treatments. Photosynthesis and respiration rate diminished
by increased the water-logging depth at 120 hours water-logging treatment. Plant diseases, mainly
anthracnose(Colletotrichum) occurred in proportion to increase the depth and time of water-
logging. It was not possible to control the diseases by fungicides. At the treatment of foliar spray
of urea for recovery to water-logging damage, the efficiency was not found on plant height, but
the number of leaves. Number of fruit and weight of fruit per plant showed no difference from
no water-logging to 24 hours water-logging at Ocm, but its decreased that more than 24 hours
water-logging at Ocm and more than 6 hours water-logging at 5cm or more. The averaged weight
of a fruit on survival plants increased by more hours and deeper water-logging. There was
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positive correlation between all the investigated characteristics of growth and yield. There was,

however, negative correlation between the characteristics and diffusion resistance of leaf stomata.

The correlation between number of fallen leaf and averaged weight of a fruit was not significant.

At flowering stage, number of fruit and weight of fruit per plant showed a similar tendency

to no water-logging and by 12 hours water-logging at Ocm and 5cm, but significantly decreased

at more than 24 hours water-logging from 0 to 5cm, and more than 6 hours water-logging at 10cm

or more. The averaged weight of a fruit on survival plants increased by more hours and deeper

water-logging except for 120 hours water-logging at all water depths.
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Table 1. Variation in growth characteristics #242 dgo] A ABoz Bl

of pepper plants under different de-
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(The values are % of conirol, not o)t}

water-logging).

NO. OF LEAF FALL

Water-logging  Investigated at 10 days after water-logging 10
Depth Duration Plant Leaf number Shoot F. W. Root F. W. S D T
(cm) (b  height  /plant ¢/plant g/plant
6_. ................................................................
0 6 96 93 98 104
15CM
12 o4 91 95 100 4_OCM SC .........
2 83 73 68 92
48 73 67 68 77 2.. ....................................................................
120 64 58 30 37 P O S S AR
5 6 8 84 95 92 PR PP RS CIPIP  CIFIP
12 81 67 93 7 WATER-LOGGING DURATION(HRS)
467 o6 58 e Fig. 1. Change in number of leaf fall (cont-
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DIFFUSION RESISTANCE(sec.cm-1) OF STOMATA CELL
25

WATER-LOGGING DURATION(HRS)

Fig. 2. Change in diffusion resistance (cont-
ol . 0.27) of stomata cell of pepper
plants as affected by different water-
logging treatments through transplan-
ting stage.
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Fig. 3. Change in rate of photosynthesis (MM
O:/dm/hr) and respiration (MM CO/
dm/hr) of pepper seedlings at 120hrs
water-logging with different depths th-
rough transplanting stage.

Zojgel wet FHez AN olAT 4
& 37 424 AYAAE W A8 H¥o] o
Ao mEYY wash e Aot

ROOT ACTIVITY(% OF CONTROL)

100

L
-] IR PRI TITRITTIIITIN ETTTTIIOp | Ve
[0 SETTTTITS DYPTR IR UM T

QO eec e N

!

Toad e SoP e

Fig. 4. Change in root activity (Mg/hr/d.w.g)

of pepper plants as affected by diffe-

rent water-logging treatments through
transplanting stage.
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Fig. 5. Change in chlorophyll content (% of
control) of pepper plants as affected
by different water-logging depth and
duration through transplanting stage.
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Table 2. Flowering number of pepper plants

in different depths and durations of
water-logging at transplanting stage.

Number of flowering per plant at

Water-loggi .
ater-logging the days after water-logging(DAW)

Depth Duration 5 DAW 10 DAW 15 DAW

(cm) {h)
Control (not water-logging) 1 3 13
0 1 3 11
12 1 3 8
A4 1 1 6
48 0 2 7
120 0 2 6
5 6 0 2 10
12 0 1 8
24 0 1 6
48 0 2 5
120 0 1 4
10 6 0 1 7
12 0 1 5
24 0 1 4
48 0 2 5
120 0 1 1
15 6 0 2 8
12 0 2 6
24 0 1 3
48 0 0 1
120 0 1 2
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Table 3. Visual rate* of disease injury of pe-
pper plants in fungicide(benomyl)
sprayed just after water-logging trea-
tment under different depths and
durations of water-logging condition
during transplanting stage.

Water-logging 5 DAW®* 10 DAW**
Depth  Duration Not .. Not .
@) () fungicide T fyngicige TUEE

Control 00 0.0 0.0 0.0
0 6 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0

24 00 00 00 00

48 1.0 0.0 0.0 0.0

120 15 00 20 0.0

5 6 0.0 0.0 05 0.0
12 1.0 0.5 1.0 0.0

24 1.0 0.5 1.0 0.0

48 1.0 0.5 1.5 0.5

120 1.0 1.0 15 1.0

10 6 0.0 0.0 1.0 0.0
12 05 0.0 1.0 0.0

24 1.0 0.0 1.0 05

48 1.0 02 10 0.0

120 15 0.5 20 1.0

15 6 0.0 0.0 0.0 0.0
12 05 10 0.5 05

24 05 0.0 0.8 0.0

43 20 2.0 2.3 0.9

120 20 1.0 25 0.8

*The degree of visual rate ranged 0~99:
death, 0 : no infected)
**DAW : Days after water-logging
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Table 4. Growth at 10 days after urea foliar
spray on pepper plants in different
water-logging treatments during tra-
nsplanting stage (The values are %
of control, not water-logging).

Water-logging Plant height(cm) No. of leaves per plant
Depth Duration  Not

{em}  (h)  sprayed

Not
Sprayed t-test Sprayed t-est
pray sprayed praye 3

0 6 97 9 NS 2 % NS
12 % 93 NS 91 % *

24 & % * 3 8 *

48 74 84 * 67 8

120 65 72 * 58 64 *

5 6 88 8 NS 80 % **
2 82 78 * 67 0w

4 68 7 * 56 w0t

18 66 68 NS 58 52 NS

120 56 8 NS 33 40 *

10 6 9 % NS 89 92 NS
12 85 87 NS 7% 92 *

3 78 8 NS 73 60 *

48 81 8 NS 69 62 *

120 47 46 NS 42 50 *

15 b 84 8 NS & 92 *
12 [ 8 NS 71 80 *

4 66 67 NS 69 6 NS

48 50 5 * 36 54 *

120 49 5 * 4 2
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Table 5. Yield and yield components of pep-
per in different water-logging treat-
ments during transplanting stage.

Water-logging No. of fruits Average weight Weight of fruit
Depth  Duration per plant of a fruit per plant
(Cm) () ® ® ®

Control 18.2(100)  4.2(100)  75.3(100)

0 6 18.0(99) 4.2(100) 75.2(99)

12 15.2(84) 4.7(112) 72.0(95)

24 16.5(91) 4.4(105) 72.0(95)

48 12.4(68) 5.3(126) 66.0(87)
120 12.1(66) 5.0(119) 60.0(79)

5 6 15.6(86) 4.8(114) 75.0(99)
12 10.5(58) 7.1(169) 75.0(99)

24 6.3(35) 9.6(229) 60.3(79)
48 3.1(17) 11.3(269)  34.7(46)

120 15 8) 6.0(143) 9.0(12)
10 6 15.2(84) 46(110)  69.7(92)
12 10.5(58) 6.0(143) 63.3(83)
24 10.5(58) 54(129)  57.2(75)

48 4.5(23) 6.3(150)  28.5(3%)

120 3.0(16) 31( 74) 92(12)

15 6 144(79) 4.4(105) 63.0(83)
12 10.5(58) 5.6(133) 58.5(77)
24 10.5(58) 4.3(102)  45.0(59)

48 3.2(18) 11.1(264)  36.0(47)

120 3.0(16) 5.0(119) 15.0(20)

LSD 5% 6 20 10

Values in parethesises are % of control.
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Table 6. Simple correlation coefficients among growth, yield components and physiological traits

of pepper seedlings under different water-logging conditions during transplanting stage.

PH NL FWS FWR DR RA CC NLF NF AF  WF

Plant height (PH) 094 08 08 —-08 087 089 -—047 084 -—-029 082
No. leaves/plant(NL) 0.94 079 078 -08 08 083 —057 08 —033 081
Fresh Weight(Shoot)(FWS) 08  0.79 093 —-091 091 089 —-037 083 —022 089
Fresh Weight(Root)(FWR) 083 078 093 -091 091 089 —041 086 —023 084
Diffusion resistance(DR) -088 —-08 —091 —091 —094 —-09 047 —090 029 —093
Root activity(RA) 087 08 090 091 -094 092 —048 081 —015 087
Chlorophyll content(CC) 90.89 083 09 089 —09 093 —046 084 -—-022 092
No. of leaf fulNLF) —047 —057 —037 —041 047 —048 046 —039 —007 —047
No. Fruits/plant(NF) 084 08 083 086 —09 081 08 —-039 —051 089
Average weight of a fruit(tAF) -029 -033 -022 -023 029 —-015 022 —-007 —051 -0.15
Weight of fruit per plant(WF) 0.82 0.81 0.89 084 —093 0.87 092 —047 089 —0.15
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Table 7. Yield and yield components of pep-
per in different water-logging treat-

ments during flowering stage.

Water-logging No. of Average Weight
fruits weight  of fruit
Depth Duration per plant of a fruit per plant
(Cm) (h) ® @ ®

Control 18.0(200)  4.6(100)  82.4(100)

0 6 18.6(103)  4.2( 91) 78.6( 93)
12 15.0( 83)  5.0(108) 75.2( 91)

24 17.0( 94)  4.2( 91) 72.0( 87)

48 135( 75)  4.9(107) 66.0( 80)

120 12.3( 68) 5.1(110) 63.2( 77)

5 6 18.0(100)  4.7(102) 84.1(102)
12 21.0(117)  4.0( 87) 83.7(102)

24 120( 67) 6.3(137) 73.2( 91)

48 45(25 87187y 39.0( 47)

120 30(17)  8.0(174) 24.0( 29)

10 6 16.5( 92)  4.9(107) 81.0( 98)
12 1200 67)  6.0(130) 72.0( 87)

24 9.0( 50) 7.7(167) 69.0( 84)

48 6.3( 35) 11.5(250) 72.2( 88)

120 24( 13) 6.5(141) 15.6( 19)

15 6 151( 84  52(113) 78.0( 95)
12 126( 70)  55(116) 69.0( 84)

24 89( 49) 6.1(133) 54.0( 66)

48 6.2( 34) 74(100) 45.6( 55)

120 31017  4.8(104) 15.0( 18)

LSD 5% 7 10 8

Values in parethesises are % of control.
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