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ABSTRACT
Thirteen selected chilli genotypes were evaluated in randomized completely block design with
three replications to study the flowering, fruit set and yield potential during spring-summer
of 2005 at Khajura, Banke (Western terai district of Nepal). High temperature, long drought
period and hot wind blow during flowering and fruiting period severely affected the fruit set
and fruit size. Only 18.81% flowers set fruits while 72.41% of set fruits reached to marketable
size (harvesting). Wide variations observed in yield potential of the genotypes ranging total fruit
number per plant from 6 to 71 and in total fruit yield 7.97 to 95.33 g/ha. The genotype Mr. Lee
No. 3 Selex produced maximum marketable fresh fruit yield (90.69 g/ha) which was 234.5%
higher than that of Jwala (standard check) with 50.57% fruit set and 74.93% fruit retention. One
fruit per plant was 0.63 and 0.52 coefficient of fruit set (%) and fruit retention (%) respectively.
Highly significant coefficient of determination (R?>=0.86) of the product of fruit number per plant
and 100 fruit weight (g) against fresh fruit yield (q/ha) showed that chilli genotypes yield can be
predicted considering fruit number per plant and fruit weight in hot and dry summer condition.
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INTRODUCTION

Hot peppers or chilli (Capsicum spp.) of numerous shapes, sizes and pungency levels are
indispensable condiment crop in Asian continents. Chillies are well adapted to warm climatic condition
but vulnerable to extreme regime of temperatures. Frost free period with temperature range of 15-35
°C is optimum for better growth and development (Anand et al., 1992; Kraikraun, 1998; Deshpande,
2001; AVRDC, 2003). Abscission of flower buds, flowers and young fruits in pepper are the most
important limiting factors (AVRDC, 1986). Extreme temperature is the principal environmental
factor for abscission. (Cochran, 1936; Rylski and Spigelman, 1982; Olarewaju, 1989; Erickson and
Markhart, 2001). Problems further compounded if the low relative humidity is accompanied with dry
winds (Singh and Singh, 1991; Srinivasa Rao and Bhatta, 1993; Thakur ef al., 2000).

Chillies are commonly grown in terai, inner terai, lower hills and mid hills of Nepal. Western
terai regions are distinguished with relatively hot and dry climate than other parts of Nepal. Prevailing
high temperature, blowing of hot wind and shortage of moisture during early summer and, high
temperature and excessive moisture during rainy summer besides the susceptibility of viruses are the
major factors limiting chilli cultivation (Sharma et al., 2004). Such conditions increase flower and
fruit drop and reduce fruit size, fruit number resulting into reduced yield. Variation exists in ability
to flowering, fruit set and yield of chilli cultivars (Wien et al., 1989; Rani, 1996; Gupta, 2003, Dahal
et al. 2007), however their performance depends upon the interaction of environmental and genetic
factors. Considering the fruit set and retention is one of the major characteristics for ultimate yield
of chilli, cultivars need to be identified with desired characteristics for the year-round cultivation of
chilli suitable for western terai of Nepal.
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MATERIALS AND METHODS

A Field experiment with thirteen selected chilli genotypes [Ten genotypes CCA-3331, CCA-
336B, CCA-984A, Mr. Lee No. 3 selex, PBC-142, Maor, CCA-119A, CCA-3288, Susan’s Joy
and CO-5678 introduced from AVRDC, Taiwan to Nepal and three commercial cultivars of Nepal
Suryamukhi, NS-1701 and Jwala (standard check)] was conducted in randomized completely block
design with three replications during spring-summer of 2005 in Banke, representing western terai
of Nepal. The site is located at 20°06” north latitude, 81°37” east longitude and at an altitude of 180
masl. Twenty eight days old seedlings were planted at 50 x 30 cm spacing in paired row basis plot
of 1 m wide and 3.6 meter long as per the recommendation of International Chilli Pepper Nursery
(ICPN) trials (Berke, 1999). Farmyard manure 3 kg/m?, and a basal dose of 40:60:60 NPK kg/ha
were applied through the combination of di-ammonium phosphate (DAP), urea and murate of potash
before transplanting. In addition, two side dressing each with 40 kg N/ha were applied on 35 and 75
days after transplanting (DAT). The total number of plants in each plot was 24. Two border plants
of each row were excluded as border plants. Each plot was enclosed with small bunds for effective

irrigation. All the inter-cultural operations like weeding and hoeing were carried out regularly at
15 days interval. Prophylactic sprays of Thiodion® 35 EC (2 ml/litre of water) were given at 15
days interval up to the flowering stage. Ten plants were randomly tagged with woolen thread during
the earlier growth stage in each plot for identification and recording yield attributing characters
afterwards.

During the peak fruiting stage, just-opened fifty flowers from five untagged (ten flowers from
each) plants of each treatment were marked at the pedicel during 2™ fortnight of May 2005. The total
marked flowers were observed after 12 days of counting; either the marked fruits were dropped or
set. The fruit set percentage was calculated by using this formula:

Number of set flowers

. o) _
Fruit set% Total no. of flowers marked x 100

Very young fruits were marked in five tagged plants at weekly interval from the fruiting stage
till the 50 fruits attained to green maturity in each plot. Then, the total number of fruits harvested was
summed up from the 50 marked fruits. Using the formula in percentage assessed fruit retention of
each genotype as explained by Dahal (2005).

Number of fruit harvested

Fruit retention (%) = 50 marked set fruit x 100

The mature green fruits were picked from ten tagged plants of each plot in each harvest.
Fruits damaged from diseases, hot wind, sunscald or insects and severely shriveled were grouped
as unmarketable whereas the fruits with acceptable appearance, color and free from defects were
grouped as marketable. The number of marketable and nonmarketable fruits of each treatment of each
picking was counted separately and summed up. Then the average marketable and nonmarketable
fruit numbers per plant and yield (q/ha) were computed. The collected data were compiled and
subjected to analysis by using the MS-excel program, graphics from sigmaplot 11.0 and multiple
linear regressions from unscrambler (10.3).
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RESULTS AND DISCUSSION

Climate of the site and crop phenology

The weather parameters during the crop period showed that the experimental site experienced
cold and foggy winters, and hot and dry summer. The winter temperature declined to 4 °C (27" Jan,
2005) while the maximum (max.) temperature reached up to 43.5 °C during June, 2005. The average
weekly max. and minimum (min.) temperatures were 30.89 °C and 16 °C respectively. Similarly, the
average weekly relative humidity ranged from 45.67% (3™ week of April, 2005) to 95.99% (2™ week
of Jan, 2005). The average weekly max./min. temperatures exceed 32/15 °C from 3 week of March
to the end of the crop period with low relative humidity. The perusal of weather data indicates that the
crop flowering and fruiting period coupled with high temperature and low humidity condition.

*— M temp.UC & - Rel Humidity %

0 Min temnp UC
—¥— Rainfall (mm)

50 4 - 100

Aol LA A A

40 20

- 60

o]
&
L

1}
Temperature

20 + 40

FH% and Rainfall (mm)

20

e A e S -—
0 L hd b T T T T T Ld 1 T b T T L L L b L T T L L b L v T 0
o L & & P - S P Y
PN \f\@"nﬁ Ty ‘!\v‘%‘w F P P 0 I
NN - © {:' rcv' N g Q;&« RN o ! R '\?‘@ RGN
W r\w “v >

Succeding weels

Figure 1. Meteorological data of experiment location during crop period at Khajura, Banke
during 2004/2005

Fruit set and fruit retention

The data pertaining in Table 1 showed that highly significant variation was observed in fruit set
percent while fruit retention percent did not differ significantly. The mean values of tested genotypes
were 18.81% and 72.41% for fruit set and fruit retention percent, respectively. Significantly higher
fruit set percent was observed in Suryamukhi and CO-5678 which was followed by the genotypes
Mr. Lee No. 3 selex and CCA-119A. Whereas the other genotypes had lower fruit set percent than
the average mean (18.81%). Anand et al. (1992) found lower fruit set percent in chilli during summer
with the average of 30.3% while in the main season it was 40.2%. It was also observed that the fruit
set percent was higher in the genotypes bearing flowers in upright position. Chaudhary (2004) also
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reported higher fruit set percentage in Suryamukhi (erect type) than in Jwala (pendent type). Among
the tested genotypes, CO-5678 and Suryamukhi produce the flowers on the apical part of the main
shoot that might be associated with better fruit set probably due to apical dominance of endogenous
auxin which is necessary for better fruit set.

Table 1. Fruit set and fruit retention percent in chilli genotypes tested at Khajura, Banke,
spring summer of 2005

Percentage
S.N.  Genotype
Fruit set Fruit retention

1 CCA-3331 9.33¢¢ 84.02
2 CCA-336B 14.00¢¢ 64.80
3 CCA-984A 10.68¢¢ 50.80
4 Mr. Lee No.3 selex 31.28° 81.41
5 PBC-142 15.02¢ 74.78
6 Maor 6.66¢ 68.75
7 CCA-119A 26.28° 72.66
8 CCA -3288 12.66°¢ 66.72
9 Susan's Joy 7.33¢% 71.37
10 CO-5678 41.332 73.08
11 Suryamukhi 40.66* 79.57
12 NS-1701 12.66°¢ 71.59
13 Jwala 16.66° 81.87
LSD (p=0.05) 7.25 ns

S Em+ 2.48 8.02

Values following different letters in a column are significant at P = 0.05 by DMRT

Both short and long styled flowers were common in these genotypes. The additional reason
of higher fruit set percent might be due to more convenient condition for pollination in the short
styled flowers and promotion of self-pollination in the long styled flowers when passing the stigmas
through the anther sacs in the erect flowers. Anand et al. (1992) reported that the frequency of stigma
protrusion above the anthers was greater in small fruited chilli genotypes under high temperature
condition. Rana and Kallo (1992) also observed variation in fruit set of tomato depending upon the
flower bearing habit.

Fruit set, retention and environment
During intensive flowering and fruiting period weekly temperatures exceeding average
weekly max./min. temperatures 32/15 °C prevented fruit set in some genotypes. Kraikraun (1998)
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observed no fruit set in hot pepper under prevailing high temperature (37-40 °C) whereas Erickson
and Markhart (2001) noted that elevated temperature (33 °C) decreased fruit set but continued in
flower production. In this study, when the average weekly max./min. temperature from 4% week of
the May, 2005 exceeded 39.01/24.76+2.05 °C then several genotypes could not bear even flowers.
Hewitt and Curtis (1948) reported that increased respiration decrease carbohydrate level and prevent
the flower production. It was also observed that the dropped fruits were either dried, sun scald or
infected with common fruit rot diseases. Flower bud to mature fruit drops were common in most of
the genotypes. It was frequently observed that drying of flower buds before anthesis was common
in some genotypes particularly CCA-984A, CCA-336B, NS-1701and CCA-3288. Some genotypes
such as CCA-3331, Susan’s Joy, Maor, PBC-142, Jwala, CCA-119A and Mr. Lee No. 3 selex showed
relatively more tolerance to bud drying while flower drop was common. Genotypes like CCA-984A
and CCA-336B were observed with drying of unburst buds resulting into poor number of flowers
when temperature increased above 32 °C which in-turn reduced fruit yield drastically.

Fruit number and yield

The data related to number of fruits and fruit yield per plant based on the aggregate of three
pickings performed during the crop period varied significantly (data not presented). The mean values
of total number of fruits of tested genotypes ranged from 5.61 in CCA-984A to 71 in Jwala. Similarly,
number of marketable fruits per plant of tested genotypes ranged from 5.4 to 61.37. The number of
marketable fruits per plant was highest in Mr. Lee No. 3 selex, however, it was statistically at par with
those of CO-5678, CCA-3331 and Jwala. Mean values of total fruit yield showed that max fruit yield
was harvested from the genotypes Mr. Lee No. 3 selex (90.69 g/ha) which was significantly higher
than all other tested genotypes and it was 234.5% higher than the yield of Jwala (27.11 g/ha). Rani
(1996) found that the heat tolerant genotypes yielded 48.01% more than Jwala.

Variations in fruit set (%), fruit retention (%), fruit number per plant, 100 fresh fruit weight
(g) and fruit yield (g/ha) did not followed the same pattern. Multiple correlation coefficients revealed
that the contribution of two factors namely percentage fruit set% and fruit retention% were highly
significant with respective p value of 0.005 and 0.006 to explain the variation in fruit number per
plant. Similarly, fruit number per plant (p value=0.000) and 100 fruit weight (p value=0.000) were
highly significant to determine the variation in fruit yield. Per unit increment in fruit number was the
product of 0.63 and 0.52 coefficients of fruit set and fruit retention per cent respectively that signifies
fruit set had contributed more than fruit retention to explain the variation in fruit number per plant.
Similarly, per unit variation in fruit yield (g/ha) was explained by the coefficient product of fruit
weight and fruit number per vine. Linear correlation of fruit number per plant and 100 fruit weight
with yield with correlation coefficient of 0.47 and 0.61 respectively showed positive correlation
only however the interaction of these two parameters was strongly correlated (r=0.92) with yield.
Calibration and prediction results for fruit yield was determined largely by fruit number per plant and
100 fruit weight as described by high coefficient of determination of 0.86 as shown in Figure 2.
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Figure 2. Multiple linear regression of predicted vs reference yield (q/ha) of 13 chilli genotypes
considering the factors fruit number per plant and fruit weight (g)

In this study, the yield of all chilli genotypes was lower as compared to normal season crops.
Summer season grown chilli fruits were shorter, narrower and lighter than those produced in the
spring season and there was decline in the marketable and total yields by 65% and 63% respectively
(AVRDC, 2003). Seasonal variations in the yield of chilli genotypes were also reported by Hundal
and Khurana (1988); Uden (1998), Maur (1998), AVRDC (2002 and 2003) and Gupta (2003).

CONCLUSION

Higher fruit set was observed in upright flower bearing chilli genotypes than the pendent.
However, the total fruit harvested per plant was not significantly dependent on fruit set and fruit
retention. Flowering, fruit set and fruit retention in all tested chilli genotypes were greatly affected by
the symptoms of bud drying, flower drop and fruit drop when daily max./min. temperature exceeded
39/24.7 °C. Tt is concluded that the predicted yield can be achieved with the genotypes considering
fruit number per plant and fruit weight rather than a single character in hot and dry summer condition
of western Nepal.
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