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Abstract

This study was conducted to investigate the effects of waterlogging on the net photosynthetic
rate, root activity and fruit yield of hot pepper. Plants were grown in two greenhouses: extractor
fans and side ventilators began to operate when the inside temperature reached 25°C in one
greenhouse and 35°C in the other. Waterlogging treatments were performed 54 days after
transplanting (when fruit setting at the second flower truss was complete). The plot in each
greenhouse was divided into five sections, and each section was watered for 0, 12, 24, 48 or
72 h using drip irrigation. Plants under 25°C and non - waterlogging treatment exhibited in
the greatest growth among treatments. Plant growth generally decreased as the waterlogging
period increased. The net photosynthetic rate was highest under non - waterlogging and 25°C
treatment and lowest under 72 h waterlogging and 25°C treatment. The root activity decreased as
the waterlogging period increased, except for plants under 72 h waterlogging treatment at 35°C.
The number and weight of red pepper fruits per plant were highest under non - waterlogging
treatment at 35°C. The greatest fruit yield was also observed under non - waterlogging treatment
at 35°C, with production reaching 3,697 kg / 10a. At the appropriate temperature for hot pepper
(25°C), yields were reduced by 25 - 30% under 12, 24 and 48 h waterlogging treatment compared
to non - waterlogging treatment. These results indicate that longer waterlogging periods reduce
the growth, net photosynthetic rate, root activity and yields of hot pepper. However, the net
photosynthetic rate and stomatal conductance of hot pepper plants grown under 72 h waterlogging
treatment recovered nine days after growth under normal growth conditions.

Additional key words: chlorophyll, fruit length, high temperature, normality, water - use
efficiency
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Fig. 1. State of plants under regular irrigation (A), flooding in furrow after waterlogging treatment (B) and waterlogging
treatment in a plastic container (C).
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Fig. 2. Changes in daily air temperature (A) and comparison of integral daily mean air temperature (B) between 25°C and 35°C
treatment. The daily mean air temperature was calculated in a single photoperiod (from 6:00 to 18:00).
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Fig. 3. Changes in water content of soil at 25°C (A) and 35°C (B) under different treatments..
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Table 1. Effects of temperature and waterlogging on the growth of hot pepper at 152 days after transplanting.

Temperature Waterlogging Plant height Leaf arca Chlorophyll Fresh weight Dry weight
Ay By (em) (cm’/ plant) (SPAD) (g/ plant) (g/plant)
0h 189 ab* 22249 a T2a 1,678 a 417a
12h 175bc 14373b 73a 1,215b 283b
25°C 24h 171 be 14223 b 73a 1,103 be 273b
48h 159¢ 11,741 b 70a 933 be 219b
72h 172bc 14,045b 65¢c 1,039 be 279b
0Oh 169 be 12,088 b 68 bc 887bc 198 b
12h 209a 12,095b 70 ab 1,008 be 242b
35°C 24h 165¢ 11,885b T2a 858 ¢ 205b
48h 169 be 13,512b 70 ab 1,010 bc 247b
72h 161¢ 11,923 b 73a 925be 240b
Significance
A ns sk ns sksksk sk
B sksk * sk * ns
AXB sksk sksk sk skek ke

“Date of temperature treatment: 23 May - 30 October
"Date of waterlogging treatment: 6 - 9 July
*Mean separation within columns by Duncan’s multiple range test atp < 0.05.
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Table 2. Effects of temperature and waterlogging on the net photosynthetic rate and root activity of hot pepper.

Temperature Waterlogging Net photosynthetic rate WUE* Root activity
(A) B) (umol CO»m™s™) (Absorbance at 420 nm)
0Oh 19.62" 3.67ab 0.032 abe (100)*
12h 18.8 ab 3.56ab 0.020 ¢ (63)
25°C 24h 189ab 3.6l ab 0.042a(131)
48h 18.6ab 352ab 0.030 abc (94)
72h 16.5b 478a 0.028 be (88)
0h 18.6ab 394 ab 0.036ab (113)
12h 18.7 ab 3.56ab 0.027 be (84)
35°C 24h 179 ab 3.64ab 0.035 ab (109)
48h 18.0ab 4.18 ab 0.028 be (88)
72h 173 ab 322b 0.042a(131)
Significance
A ns ns ns
B * ns sksk
AxB ns ns ns

"WUE (water - use efficiency) = net photosynthetic rate/transpiration rate
*Mean separation within columns by Duncan’s multiple range test atp < 0.05
*('): Ratio compared to 25°C, 0 h
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L AR50 12,24 LA BT S0, 251 o 5, 54 52 AR
~89% AE 2 el ARl o] Qlglt) Zake. 11.2.01 350C B4 Ha) s} Q}J}Tﬂ 3697kg / 10a & 713 uk
GO 87 25°C 12,24 S4B ALl 25C SRR o] 457175 096202 51
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Fig. 4. Changes in net photosynthetic rate (A) and stomatal conductance (B) in pepper treated with 1, 2 or 3 days of
waterlogging.

Table 3. Effects of temperature and waterlogging on fruit characteristics and yield.

Green pepper Red pepper Percentage of

;I"Aer)tlperature Wate(r}l}o)%gmg Fruztc;c:;gﬂl No. of Weight No. of Weight normality (k\g(}elk(i)a) Index
fruits (g/pl) fruits (g/pl) (%)

0h 11.90 abc™ 50 cd 355d 128 ab 1,417 ab 88a 3,117 ab 100
12h 11.67 cde 28e 203 ef 118b 1,108 ¢ 84a 2,326¢ 75

25°C 24h 11.38f 25e 191f 110b 1,036 ¢ 85a 2,201 ¢ 71
48h 1146 ef 38de 343 de 106 b 986 ¢ 88a 2,169¢ 70
72h 11.53 def 57 bed 552be 126 ab 1,177be 87a 2,560 be 82
0h 1207a 97a 776 a 162a 1,662 a 89a 3,697 a 119
12h 11.75 abc 76b 672 ab 135ab 1,273 be 86a 2,737 be 38

35°C 24h 11.82 abc 69 be 616 bc 129 ab 1,251 be 88a 2,752 be 38
48h 12.01 ab 77b 656 ab 142 ab 1,224 be 88a 2,692 be 86
72h 11.84 abc 68 be 552be 131 ab 1,263 be 89a 2,810 be 90

Significance

A sheskesk skeksk seskok sk skek ns skeskok

B skesksk sk * ns sk ns skeskesk

AxB * * ok ns ns ns ns

“Date of temperature treatment: 23 May - 30 October
*Date of waterlogging treatment: 6 - 9 July
*Mean separation within columns by Duncan’s multiple range test atp < 0.05.
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