PERFORMANCE OF SOME PEPPER CULTIVARS GROWN
UNDER HOT WEATHER CONDITION

N.M. Malash and R.M. Khalil
Dept. of Hort., Faculty of Agriculture, Minufiya University

T OLI Lkl Gy b cas Gl b Jili Gl pa oyl *

R R O S y-L N e )
el Gaels — Gl LIS _ polldl oS

ol o3l

e i R e N e Y
bl ol _ g o g 150 B L Galt D L

bl ey S 3l Ay B GLW G ) et
PRSPV SO SR IS YO | FRPRI T Y [P PRRCRCITIES | 100 [P -
S el (e ) G it Gt el e, e (il e
et e Ypoaay b (gl ) et Gl el i el e 30
ol 4t FY L Gl 23 OI IV 0f e 5,01 G s
o Gdos N Gl el u elld e Sy - 510
Lolusl Ypmauy Lacb

o <3l s 5 ) daidt et Of Lk ale any potad) oy
ORI, | Pt WO | IS T SOy RGN | [RSRG L S8 P PU0E-L - JRPOR ST P (o X
RTS8 L | B PR H - SRS

ABSTRACT

Nine pepper cultivars were lefL to grow, flowering
and fruiting under hct weather conditinons ~f late summer
season, (June, July ond Auguse).

The heat tolerant cultivars, i.e., New Comer and
Gypsy showed a good performance under this condition. New
Comer (hot cv.) showed the most vigour growth, whereas
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Gvpsy (sweet cv.) gave the highest yield. On addition, the
local cultivar Balady gave n satisfactory growth and yield,
which suggest that this cultivar could bhe at least semi-
heat tolerant. Other cultivars, on the other hand, failed
to attain full vegetative growili and yicld, under this
condition.

In general, results suggest that high temperature
dramatically reduced fruit yield and quality and to less
extent vegetative growth.

INTRODUCTION

High temperatures limit or prevent field production of pepper
during.the summer in many regions of the world and can reduce yields
in principal production areas. Although, vegetative and fruit rip-
ening‘stages are strongly modified by temperature, flowering and
fruit set are the most sensitive stages to unfavourable temperature.
High temperature, especially, at night (24-27 C) caused considerable
flover drop (Rylski and Spigelman, 1932) prevented flower develop-
ment (Blondon, 1978) decreased fruit set (Pet, 1983) and reduced
fruit quality (Ali and Kelly, 1982) of peppers.

Pepper (Capsicum annuum L.) is one of the most common and
popula; vegetable, in Egypt, it is used in a great variety of ways.
Fruits of pepper are abundant in markets nearly all over the year
except in months which follow cool (in winter) or hot (in summer)
weather. In other words, the growers avoid planting pepper in
months which would allow flowering and fruit set to be relevant with
high temperature during June, July and August or with low temperature

during January and February.

Using plastic greenhouses (which are wide spread now in Egypt)
could allovw to produce pepper fruits during the cold weather of
winter. Whereas, introducing or broeding for high levels of hent
tolerance genotypes could be the solve of reduction of pepper crap

as a result of high temperature.
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Hereat, this experiment vas done to study the performance of
some pepper cultivars (some of them are heat tolerance) under hot

wveather of Egyptian's summer.

MATERIALS AND METHODS

The study was conducted at the Agricultural Experiment Station
of the Faculty of Agriculture, Minufiya University, Shebin E1-Kom.
Evaluation of nine pepper cultivars was carried out during the late

summer seasons of 1986 and 1987.

Pepper cultivars used in the study were as follows:

1- Hong Shan Ho Acc. No. 22 (Hot) Cool tolerant.

2- Twist green Acc. No. 19 (Hot) Cool tolerant.

3- New Comer Acc. No. Ol (Hot) Heat tolerant.

4— Gypsy Acc. No. 21 (sweet) Heat tolerant.

5- Blue Star Acc. No. 01 (sweet) Cool tolerant-semi-heat.
tolerant.

Seeds of the above mentioned cultivars were kindly provided by
the Asian Vegetahle Research and Development Center. (AVRDC). The

variety description was also reported by the AVRDC.

6- Zlaten Medal, was imperted from Yugoslavia, (sweel).
7- Csokros Felallo, was imported from Hungary, (swect).
8- California Wonder, the well known !ISA cultivar (sweet).

9- Balady, is the local-cultivar in Egypt, (sweet).

In both plantings of 1986 and 1987, seeds were sown in seed
bed on April 2nd. Seedlings were transplanted about 6 weeks later
(about the middle of May). The plants were then leflt te grow,
flovering and fruiting under relativeiy hot weather condition which
was prevaling during June, July and August. Average day temperaturs

(during these months) was commonly about 35 % 3°C, while night
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temperature was about 21 + 3°C. A randomized compicte hlock design
with three replicates was used. FEach experimental unit (plot)
consisted of 3 rows (3 m-long and 60 cm wide). Transplants were set

40) cm apart.

Plants were fertilized with ammonium sulphate, super phosphate
and potassium sulphate at the rate of, respectively, 250, 250 and
100 kg/faddan (4200 m’). Fertilizers were [divided into two equal
parts which were abplied one month after tJ:nsplanting and one month

later. Other cultural practices were applied as commonly practiced.

Characters studied were the following:
| ;
1- Plant height, root length, root fresh and dry weights, stem fresh

and dry weights and leaves fresh and dr§ wveights were determined
at the end of the growing season. j

2- Farly yield (fruit number and weight), i.e., yield harvested up
to (August 7) in 1986 planting and up tb (August 20) in 1987
planting; Up to these dates about 75% of the yield of the
earliest cultivar (Gypsy, Table 2) was harvested,

3- Total yield (fruit number and weight). :

4- Fruit chararte;s. i.c., fruit length, Jidth (a1 the stem end),
pericarp thickness, locule number, fruft colour (using naked ecve),
T.8:8. content‘(using an Abbe hand refractometer) and vitamin C
content using the 2,6 dichlorophenolindophenol dye (A.0.A.C.,
1965). :

Fruit chemical and physical properties were determined three

times during harvesting season, and the average values were computed.
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RESULTS AND DISCUSSION

1- Plant growth:

Results obtained in Table (1) show that the hot cv. New Comer
(heat tolerant) gave the most vigorous growth specially in the first
season, In the second season, the local cv. Balady (sweet) had
plants with the highest values of root length and root and leaves
weight. However, the heat tolerant cv., Gypsy and the semi-heat
tolerant cv. Blue Star showed an intermediate growth pattern. On
the other hand, each of Hong Shan Ho (cool tolerant), Zlaten Medal
(imported from Yugoslavia) and Csokros Felallo (imported from
Hungary) cvs. showed the lowest values of vegetative growth measure-

ments.

It should be emphasized that high temperature condition of
this experiment, reduced plant vegetative growth dramatically. In
other study (Khalil et al., in press) but mﬁer more favourable
condition (under plastic greenhouse in winter season), Zlaten Medal,
Csoktc_js Felallo and California Wonder ¢vs. (at the end of growing
season), respectively, produced plants of 114.5, 96.0 and 102.9 cm
height (average of the two seasons), The reduction proportion in
plant height, as a result of hot weather of this experiment, was
34.1, 39.6 and 42.0% than that of Khalil et al. experiment for
Zlaten Medal, Csckros Felallo and California Wonder cvs., respect-

i\rely ‘.

Also, in other experiment (Midan and Gabal, 1986) which was
~carried out in the same experimental farm, but under more favourable
conditions (seedlings were traﬁsplanted in the field on March ISt_'!l‘v
plant height of pepper cv. Balady after 100 days from transplanting
vas 80.38 cm compared with 61.0 cm in this study. However, leaves
dry matter content (%) of Balady cv., (determined after 100 days
from t:ransplanting), in that experiment of Midan and Gabal (1986)
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was quiet lower (13.57Z) than our findings (18.7Z). Virtually the
higher proportion of dry matter content produced under conditions

of this experiment was due, in part, to the different age in which

dry matter was determined and may be other factors. However, it
should be emphasized, that the increase in leaves dry matter content
under condition of the recent experiment would be return to the
adaptation of cv. Balady plants for high temperature. This discussion
was built up on the base of Bidwell (1979) interpretation who reported
that mechanisms of heat resistance are in fact mechanisms of drought
resistance. In other words, high temperature tolerance involves

a rgtardation of evaporative loss water, this would occur by increase

leaves dry matter content.

2- Early and total yields:

The sweet heat tolerant cv. Gypsy gave the highest early yield
which followed by the local cultivar Balady and the heat tolerant
cv. New Comer. On the other hand, Zlaten Medal cv. produced the

lowest early yield (Tables 2 and 3) in the two growing seasons.

Number of fruits of early yield showed a different trend than
that of their weight (early yield), that is because cultivars varie!
enormously in in their average fruit weight. Twist green cultivar,
which produced fruits with lowest weight, gave the highest number of
fruits of early yield (Tables 2 and 3). Gypsy, New Comer, Balady
and Hong Shan Ho cvs. gave also high numher af early fruits. Blue
Star cv., on the other hand, which produced the heaviest fruit, gave

the least early fruit number.

Regarding total yield, the heat tolerant cv. Gypsy gave the
highest total yield (8.298 and 7.469 kg./plot in the first and
second seasons, respectively) among all studied cultivars (Table 3).

Twist green (cool tolerant), Balady and New Comer (heat tolerant)
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Table 2 . Early and total yield/plant of studied pepper cultivars,
Characters Early vield/ Total yield/
plant plant
Cultivars bt i Fruit NO.  pruit weight Fruit we,
(g7) g)
Season 1986
Hong Shan Ho 61.8 8.43 197.3 25. 4
Twist Green 1131 43,00 286.6 124.6
New Comer 128.0 14.00 228.3 24,2
Cypsy 269.3 14,20 35,7 18.7
Blue Star 50.0 0.70 200.0 4,0
Zlaten Medal 41.8 2,70 120.8 N 3
Caokros Felallo 96,2 A 1387 8.3
California Wonder 54,1 3,00 30.8 47
Balady 154.2 15550 219.5 1953
£.5.0. ol poss 21.8 2.10 10.5 2.9
Season 1987

Hong Shan Ho 117.5 15.90 192.4 26,8
Twist Green 94,2 31.70 307.8 109.0
New Comer 111.6 9.71 188.4 17.4
Gypsy 232X 11.20 311.2 18.2
Blue Star 100,0 1.00 188.0 3
Zlaten Medal 66.6 4,30 88,2 6 l
Csokros Felallo 104,0 6.10 141.6 9.5
California Wonder 73.0 3.20 99.1 icd
Balady 141.7 6.70 227.3 14.0
LODsek Poee < 148 1.e0 %. 1 3
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Table 3: Early end totsl yield/plot of studied peppercultivers.

arncters Early yield Fruit Yo. of Toterl yield Fruit No.
3 /pbt- errly yield /plot

Cultivers K.g. / olot K.g. /plot

Seszon 13L6

Hong Shen Ho I.483 - 202.3 4.735 651.6
Twxist Green 2.714 1032.0 6.878 2930.4
New Comer "3.072 336.0 5.478 58¢.0
Gypsy 6.463 340.8 8.297 448.3
Blue Star I.200 16.8 4.8C0 96.0
Zlaten Medsl 1.003 64.8 - 2.899 124.3
Csokros Felallo  2.309 136.8 3.329 " - 199.2
California Wonder I.298 72.0 2.395 112.8
Beleady .701 319.2 ; 5.268 463.2
L.S.D. at P.0.05 g £z3 47 € Cc.q8! 35. i

S»ason 1987

Hong Shan Ho 2.820 381.6 4,618 543.2
Twist Green 2.281 760.2 T«38% 2£16.0
New Comer 2.678 233.0 4.522 117.5
Gypsy 5.570 268.8 7.469 43¢.8
Blue Ster 2.400 24.0 4.512 72.0
Zlasten Hedal 1.598 103.2 2.117 15345
Csokros Felallo 2.4%% 146.4 3.398 225.0
Californias Wonder 1.769 72.0 2.378 105.5
Balady 3.401 160.8 S«453 336.0
L.S.D. at P 0.05 O0.472 39.7 0.872 SK.3
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cultivars also gave relatively high totall yield. Zlaten Medal,
Csokros Felallo and California Wonder cvs. on the contrary, gave
the lowest total yield.

With regard to total number of fruits, the hot cultivars, i.e.,
Twist green, Hong Shan Ho and New Comer gave generally the highest
number of fruits especially in the first season. Sweet cultivars

Gypsy and Balady followed the hot cultivars regarding total number
of fruits.

The superiority of heat tolerant cv. Gypsy in yield seems logic.
But, the next high yield obtained by cool tolerant cv. Twist green,
suggesiing that cool tolerant mechanism could involve in heat
tolerant also. Again, results under conﬁition of this study,
regarding total yield/plant, seems quiet less than that obtained by
Khalil et al. (in press) with regard to some cultivars, which were
planted under more favourable conditions (in plastic greenhouse).
Average of two seasons of yield and number of fruits/plant obtained
by Khalil and his Colleagues respectively were 1.198 kg. and 48.7
in Zlaten Medal, 1.327 kg. and 42.8 in Csokros Felallo and 1.060 kg.
and 13,0 in California Wonder cvs. Corfesponding values of this
experiment were 0.104 kg and 7.0 in Zlaten Medal, 0.104 kg and 8.9
in Csokros Felallo and 0.099 kg and 4.5 in California Wonder. The
reduction proportions in yield and number of fruits/plant (in the
three cvs.) ranged from 91.32 to 90.66% and from 85.63 to 65.407%,
respectively. Also yield and number of fruits/plant of Balady cv.
were 0.779 kg and 33.08 (average of the two seasons) in Midan and
Gabal éxperiment. Corresponding values in this experiment were
0.223 kg and 16.65; the reduction percentage were 70.1% and 49.67%,
respectively.

The reduction proportions between the experiment of Khalil et

al. and this experiment were higher than those between that of Midan
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and Gabal and our's. This may be due to most favourable conditions
under the plastic greenhouse, and also may return to the sensitivity
of that particular cultivars to high temperature. This may suggest

that Balady cv. is heat tolerant or at least semi-heat tolerant.

Also, the reduction percentage in yield and number of fruits
(plant productivity) were quiet higher than those reduction in plant
height and dry weight of leaves (vegetative growth) between this
experiment and the other two experiments, which were carried out
under more favourable conditions. This suggesting that, producti-
vity stage (flowering, fruit set and fruit development) was more

senstive to high temperature than vegetative stage.

lThe reduction in yield by high temperature condition was also
observed by many workers. They reported that this reduction was
attributed to flower drop (Rylski and Spigelman, 1982), flower
undevelopment (Blondon, 1978) and reducing fruit set (Pet, 1983)
and fruit weight (Ali and Kelly, 1982) in pepper.

The good performance of some pepper cultivars under extreme

weather condition was also found by Perepadya and Dikanev (1978).

3- Fruit physical and chemical properities:

Results in Table (4) indicate that cv. Blue Star followed by
California Wonder produced the highest values of fruit weight and
width. Also, the thickest pericarp was found in fruits of

California Wonder cv. which followed by Blue Star.

Except, Twist Green cv. (which produced small fruit), the other
hot cultivars produced the longest fruit. Among sweet cultivars,

Zalaten Medal, Gypsy and Blue Star also gave long fruit (Table 4).

General speaking, pericarp thickness and lecnle number were

related to fruit width and to little extent fruit weight (Table 4).
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It seems that physical properities of pepper [ruit, under
condition of this experiment, were degraded comparing with fruits
produced under more favourable conditions. The ranges of reduction
proportion in fruit weight, length, width and pericarp thickness
in fruits of Zalaten Medal, Csokros Felallo and California Wonder
cultivars, in this experiment, were from 40.44 to 74.40%, 35.30 to
47.21%, 20.00 to 47.00% and 16.22 to 36.70%,respectively compared
with those of Khalil et al. (in press), (the above mentioned percen-

tages were calculated by using the average uf the two seasons).

Balady cv. show a slight reduction in average fruit weight in
this experiment than those obtained by Midan and Gabal (1986),
moreover, pericarp thickness in fruits of that cultivar was similar

in both experiments.

The reduction in fruit weight, length, widfﬁ and pericarp
thickness, was also observed by high temperature elsewhere, (Ali
and Kelly, 1982). They also added that high temperature increased
number of locules/fruit.

Fruit T.S.S., in this study, was found to be positively related
to vigour growth and negatively related to fruit weight, yield and
number. New Comer cultivar which had the most vigrous growth,
produced fruits with highest T.S.S. value. Also, the low yielding
cys. Zlatan Medal and California Wonder, gave high values of T.S.S.
Cultivar Gypsy, on the other hand, which approved superiority in

yield, gave yellow fruits with lowest T.S5.S. conrent (Table 4).

Comparison studies betwe=n results of our's and of other
experiments (Khalil et al. in press and Midan and Gabal, 1986) show
that T.S.S. content in fruits of California Wonder and Balady cvs
was strikingly raised or slightly decreased in fruits of Zalaten

Medal and Csokros Felallo, under condition of this experiment,
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With regard, to Vit. C COntehc. it seems that this constituent
was related to the green and hot fruit (Table 4). The sweet cultivar -
Balady gave fruits (green) with highest Vit. C content. Hot cultivars
i.e. Hong Shan Ho, Twist Green and New Comer followed cv. Balady in
Vit. C content. Zalaten Medal (light green fruit) Csokros Felallo
(waxy fruit) and Gypsy (yellow fruit) cvs gave the lowest Vit. C.
content. These results suggest that high chlorophyll content in the
green fruit could increasefbhétQSYnthesis rate which in turn increase

monosuccharides, particularly glucose, which is the precursor of
Vit. C.

It should be expected that high temperature could reduce both
T.S.S. and Vit. C. since this condition increase respiration rate
and hence decrease solubles accumilation. However, the reduction
in number of fruit set, in this case, could allow more assimilates
which devoted to each fruit.. So the difference between the two

processes gave the final chemical content of the fruit.
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