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Analysis of Growth Characteristics and Yield Pattern
of ‘Cupra’ and ‘Fiesta’ Paprika for Yield Prediction
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Yeong Cheol Um', Hee Dae Kim', Kwang Pyo Hong', and Seong Min Park*
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Abstract. This study was aimed at predicting the yield of paprika (Capsicum annuum L.) through analyzing the
growth characteristics, yield pattern and greenhouse environment. In the greenhouse of the Gyeongnam area (667 m
above sea level), the red paprika ‘Cupra’ and the yellow paprika ‘Fiesta’ were grown from July 5, 2016 to July 15,
2017. The planting density was 3.66 plants/m? and attracted 2 stems. During the cultivation period, the average exter-
nal radiation of the glasshouse was 14.36 MJ/m?%/day and the internal average temperature was controlled as 20.1°C.
After 42 weeks of planting, the growth rate of ‘Cupra’ was 7.3 cm/week and that of ‘Fiesta’ was 6.9 cm/week. The
first fruit setting of ‘Cupra’ appeared at 1.0th node and ‘Fiesta’ at 2.7th node. The first harvest of 'Fiesta' was 11
weeks after planting and 'Fiesta' was 14 weeks. Comparing the yield per 10 a until the end of the cultivation in July,
‘Fiesta’ was 19,307 kg, which was 2.4% higher than that of ‘Cupra’. And the fruit weight ratio of over 200 g of
‘Cupra’ was 27.7% which was 7.7% higher than that of ‘Fiesta’. The average required days to harvest after fruit set-
ting of ‘Cupra’ was 72.6 days and ‘Fiesta’ was 63.8 days. According to the relationship between the average required
days to harvest and the cumulative radiation (during from fruit setting to harvest), the more radiation increases the
less required days to harvest increases after February. In terms of yield, ‘Cupra’ increased in yield as the cumulative
radiation increased, while ‘Fiesta’ showed an irregular pattern. Cumulative radiation from fruit setting to harvest was
negatively correlated with required days to harvest after February in both cultivars. But in relation to yield, there
were difference between ‘Cupra’ and ‘Fiesta’.

Additional key words : Capsicum annuum L., Growth pattern, Ratio of fruit weight, Required days to harvest
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ARR71ZE Et 24 YR HilEe FES oY)
A3 dAHHLE=2 21°C(Rylski®}t Spigelman, 1982)k.
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M 7Vt B4 97 o]% HT-2%El 20.1°C &+
ANA| 7HAsE] AlEfete] A4 155 Folle 15.8°C7F
A F43] A A3 SVl AHEEE A
SIATH(Fig. 2).

A2 427F 5] ‘Cupra’®} ‘Fiesta’d] A5 5SS %=
AV A3} 2412 ‘Cupra’’} 7.3cm/week, Fiesta”}
6.9cm/weekZ ‘Cupra’®] 23 A1 £%7} 0.4cm/week
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Fig. 1. Comparison of daily global radiation and averaged daily

temperature out of glasshouse for 48 weeks after planting

during the 2011. 8.~2016. 7. and the 2016. 8.~2017. 7. Vertical
bars indicate standard deviation of means (n=7).
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Fig. 2. Averaged daily temperature in the glasshouse for 48 weeks

after planting. Vertical bars indicate standard deviation of means
(n=7).
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Fig. 3. Weekly position changes of node, inflorescence, fruit
setting, harvest of ‘Cupra’ (A) and ‘Fiesta’ (B). Period are from
0 (= 10th Aug.) to 42 weeks after planting. Each value is the
mean from 30 replicates.

Table 1. Growth characteristics of sweet pepper in glasshouse for 42 weeks after planting.

Plant No. of Stem Leaf size No. of
Cultivar height nodes diameter Length Width fruits
(cm) per stem (mm) (cm) (cm) per stem
Cupra 306.3%2.08 41.5+1.67 4.1+0.49 14.3+1.61 7.840.76 11.0+1.80
Fiesta 288.9+3.17 41.8£1.79 4.5£0.58 14.9+1.44 7.9+0.74 11.4£2.17

“Each value is the mean from 30 replicates.
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Table 2. Days spent on harvest after fruit setting.

Required days to harvest after fruit setting (days)

Cultivar Variation
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Average
Days 66.3 77.9 943 87.5 73.8 61.9 62.3 56.6 72.6
Cupra SD? 3.8 2.8 9.1 7.0 8.7 2.6 4.9 34 133
CV' (%) 5.7 3.6 9.6 7.9 11.8 4.1 7.8 5.9 18.3
Days 51.7 59.2 70.4 83.7 83.0 64.5 542 539 532 63.8
Fiesta SD 3.8 3.6 4.8 7.8 0.7 5.8 1.2 3.0 1.7 12.6
CV(%) 7.3 6.0 6.8 9.2 0.8 9.0 2.1 5.5 32 19.3
“Standard deviation (n=4~5).
YCoefficient of variation (SD/Daysx100).
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Fig. 4. Outside cumulative radiation and inside cumulative temperature. The period are from fruit setting to harvest (‘Cupra’(A) and
‘Fiesta’(B)). Vertical bars indicate standard deviation of means (n=30).
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Table 3. Monthly fruit yield comparison of sweet pepper. The yield is expressed as production per 10 a per month by surveying the entire

yield of the glasshouse every week.

Monthly marketable fruit yield (kg/10 a)

Cultivar
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Total
Cupra 0 1,313 2,095 961 967 1,570 2,925 3,113 2,812 3,091 18,848
Fiesta 123 2,251 1,690 363 2,164 1,556 3,185 1,766 3,597 2,612 19,307

25
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Production (Kg/mz)
>
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Cumulative radiation (MJ/m?)

Fig. 5. Linear relationship between cumulative out radiation and
cumulated production of ‘Cupra’ (o) and ‘Fiesta’ (®). The yield
is expressed in kilograms per unit area by surveying the entire
yield of the glasshouse.
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20057} FIE7] ARG A YY)} A Hit
B3| 27} Sl g B st vhEe] 3t
o BT AL EhlE 717t Hobd, 28t &
ol Few wekEr,

2. TEZ 3 = 08 dln

74 A} FEAZIAY] 1023 S-S vlus] B,
‘Fiesta’”} 19,307kg® “Cupra’®ll B3] 2.4% =4 Ueht
ot T F% BT 1€ FEe] P A HA 5
g tiHl 12971A9] 7] FEERS ‘Cupra”t 18.1%,
‘Fiesta”7} 21.0%% ‘Cupra’®] 7|7} ddjdoz =2
AoF Uehgor, 29 o|%REH IR o]AH
ko] 29 o]F FUIS olfie AW ¥ B &
7F AR el we FoRrt 2% Aol F8lhte]
ZAF7F source®} sink Zrol] ZHSHA o] Fojx= Al
(Lee 5, 2001 98t 7oz A2HT}h 8=
1, 298 AN FA333 vigs)] o] HAF S
7kt “Cupra’?} €8] TFiesta® U3 FuH S 1
STH(Table 3.).
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Table 4. Ratio of fruit weight of harvested fruit. The fruits yields
were classified 3 steps. Classified fruit yields were divided by
total yields of glasshouse and to represent the proportion of
their weight.

Ratio of fruit weight (%)
Cultivar
>200g 160-200g <160g
Cupra 27.7 64.0 8.3
Fiesta 27.0 63.1 9.9

zE7le GG Ao dEdd Wzt
AF=E, A5 2 Hge e d¥dl & =
v Xt (Jang 5, 2016). A = AEA A 2
29 FTIHE QRS TVMA FG1EI A, E71,
WeE FIRhEe] HHlES A YA 7)1
5 &xo) AR J3S F=u, FHo] =2 21719
AL 7] ASS A AXEARL o2 Qg w2
Az} Baje} vk FF T2 oy S 2 AdS

[e)

i3]
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FSIcH(Lee9t Cha, 2009; Jeong 5, 2009a). 1€
‘Fiesta’®] 2> o] gt v A} Rahe o
AEEANA Z} FHRE o]ojA|L, o= ] & &
etz 2hgate] A AA Fo| FEEF s Z
ston, o]l sfHe] RhEo] ofgh b XA
o] Bide wYdstA g FEo R oolfls Fo=
o), 2 $HE AR mE gl
HAE BY Fo| /s 7 A3HoE F
7¥eIEt], ol Myung 5(2012)] 23+ A3 Aol
dXsle AHE HAThFig. 5).
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‘Fiesta™l| H13)] ¥S4TH(Table. 4).
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g. 6. Monthly fruit weight change of harvested ‘Cupra’ (A) and ‘Fiesta’ (B). The yields are entire yield of the greenhouse.
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