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Chapter (1)

INTROUUCTION

Winter sweet pepper is one of the most impart ot
v grtabls crops for expart op well as far local consumptione.
Suropeon contries demend the fresh pepper fruits during
~inter wmonthes up to April with very high prices, so
pepper production throughout this period is mare beniiie
eial :nd economical. Since climatic conditiens pre ciling,
in dg:pt, during the winbtor plantation are not more Ifavourable
for the growing of pepper plants, the early production is
v sorlieted and frult quality 1is affceted. Thess
problens night be overcoued by development of new cultivars
favour2ble for winter production, syraying with eert in
growth regulatars to induce some toleramce to cold
wiz2ther, iaprovement of culturil practices, or apulication
with miner ] and organie fertilizers to find out an
el guive fertilizatiop regima for carly pepper productlion

with best quality.

The present investigasion wia carrie@ out to ov. ‘come
the winter peopper woduction by means of wireral o
stoble manwe fortilizotion. Different levels of e ch
of nitroge, phosphorous or potassium were separztuly
studie. in the mresence of the other two elements,
Avslication of sgtabie manufe with or without minsr-1

f rtilizers wag uszd for comparison in sack experiment.
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-uife gotisfactary dn this regard, the followling exp riments

wes  undertakens-—

l- if ¢t of nitrogen, st ble manure, aml suerose qun zrowth,
cold toleramce, chemic-.l compogition, yisld ard gqu.lity
af winter sweetbt peppsr.

2~ Ll cts of phosphorous, stuble manmuwre, and zine on
growth, cold tolerange, chemical composition, yicld,
nd quality of winter swoet pepper.

3~ fivcts aof potassium nd stable manure on growth, cold
toler:onece, chemical composition, yield and q.u ility of

winter swaet Pspper,
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Chapter 2

s i e e s

REVI#& O LITARATURE

Bftects of stable w mmre, nineral fertiliz-vs, ard
sucrose on growth, frost tdlerance, chemical composition,
+ield, and quality of swaet peppers will be reviewed under

-+~ following hesdingsi

>

Pl .ot g oW the

4]

) mrost tolerance
e) Plant chemical couposition.

a) rruit quality

5.1. Plant growth

5.1.1, Morphological charact.rsi

Relatively high nuszritioaal requiremsnvs f0or pepper

ero~ has been, somstimes, establighed in the liter fure.

Nitrogen deficlengy was repaatedly repart:-d to be
et rminative to plant hizh which Was found to be savoured
iy aoplication of nitrogenus fertilizers to pspper plants,
tiller (1961),Snigh end Nettles (1962) amd Iel and Iundrik
(1971).

Incr.asing the appliad phosphorus above 10C lh/acre
Aid not much iner-ase pepper plant height, Ozaki et al.
(1955), although it responded favourably , undsr local

co.ditiens, ©O the application of calcium sup=rphorsphate
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1p  to 100 kgy/fed., Dl=‘ansi £1968).

In samdy soil, a vevry marked increass in pepper plant
heizht was Obs rved b, increasing the potassium leval irom
100 to 200 1b/zcore, Ozaki et ale (1955).
11-Ylansi (1968), howev T, reparted that in soil consaing
(.29 mg KéO/lOO gm soil, no effect was observed far applic-

tion of pot-seium sulphat: up to 100 kg./fed,

Root length as well as dev-lopment of tomats plont
v = suppr-ssed by addition of nitrogen and not with
pozassium application whieh has been favourable, 3teineck
(1964) . Potassium efi ct was found %o be deperdent on
wiorogen supply; the mars available nitroge, the ra-ter
v.u the effect of potas ium within a certain concwhiration

Tanse.

Number of branches of pepper plants incre sed
consistontly with applic-tion of caleium nitr: s up to 300
ke, or by caleium superphosphate up to 200 kg per feddan,

sl-lansi (1968).

Respecting the leaf charact ristics, nitrog - n dsfici-
ney was charact rized b, stunted weak growth with pepper
¢nlorotic leaves, Millcr (1961). Howeve , Hernando et al.

(1964) indicated that the very young cepsiun plands

sust-insed some leaf injury even fromw a 0,5% urea siray.
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fehrotra et al. (1968) found that & paling of chillies
nlants, vleaching of le ves and premature leaf abseisson
wor due to lack of nitrosen. The perple colaration of
atem and leaves O the grey-grsen coloration and stunting
of pepper plantis WeI'S, howavsT, explained to be, due to
the lack of phoapharus, siller (1961) amd ‘Mehrotra et ale
{1968) .

Pepper plants r ceiving low potassium lev ls showed
deficiency syeptoms on the le v-s befor- the flow-Ting
<t '@ w.s reach-&, Campbell and Swingle (1965). Chillies
1o £ crinkling with necrotic spotting and marginal
sgorehing was also obt.ined from the lack of potassium,
“onpotra et ab. (1968). In £3ct, nitrog-n and potnssiud
£ v -ilization had sigznficant influence on the colour of
pepper follage. The bronzing colowr of the leaves,
however, appe-red %o be 1nduced from the high nitrozen
r.. 3, Ozaki @t ale (1955) and Iley and Ozaki (1967).

Regarding growgh, in general, incrsasing the level
of phosphorus fertilization resulted in inereasing puppexw
»lant growth, ILvanie (1961) and Ozaki and Iley {1966) .
Thomzs and Heilman (1967) showed that phosphorus inereased
shoot §0 root growth. Somos and Tarjanyi (1964) o2dded
+hat the vegetative growth of pepper plant was slower

with low potassium lev: ls than with high ones.
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Z4le2. Dy matters

ey matter yiclds of differ nt parts of pepper plant,
i.e. roots , branches, ¢nd leaves were increasvd by the
ap-lication of nitrogen, Iley and Ozaki (1967), Thomas
sn¢ Hdeilman (1967) and l-dansi (1958). Similar trend
wos obtained with application of phosphorus, Thom«g
(1967), in spit: of the very little effect obtain:d by
~tomas and Heilman (1967). This was also true with
potessiun which was found by Bl-i#ansi(1968) to be not
siisctive up t0 100 kg./feddan, although Richter gt al.
(1968) reported thatv asc.nding rates of potassium w-re

depreazdve.

The application of phosphorus with high levels of
nitrogen significantly increased the dry uatter yields of
» vper plant, Thomas and Heilman {(1967).

concerning the NPK fertiliz.-rs, Petkov (1954) showed
“h .t their applicgtion g ve the gre.test dry mab:er
cont nt of pepper plunts. Patron (1966) a2dded th:t the
mo erate rite of fertilizer applic-tion (LU tong rommost/
ha. + 180 kg N, 45 kg. P and 30 kg. K/ha.) procuc-d the

hWi~hest dry matter of pepper plante.

2.2. Frost tolerances
One of the most in eresting problems in veget »le

coops i@ the study of frost tolerance of plants,
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Ozaki. (1950) found that the frost in Deceuber and,
rabraury injured the fruilts, and killed the exposed
foliage and tips of the young stems af pepper plants.
vortnightly applicaticns of annonium nitrate at the rate
of 30 1b N/acre resulted in a higher second crop yield

3an rates of elther 20 or 40 lb/acre,

concerning potassium effect, Ozaki (1960) showed
=hat aft r frost injury, the fertnigthly applic .tions of
sosassium sulphabe, at the rate 40 1b K20 /acr , tO pepper

.1 nts wer r-guired to produce the highest yield.

symygin and Matveeva (196%) reparted tha: sugar
. ution frotected cell plent tissues of cabbags and onion
fprom damage during both slow and rapid freezing., The degree
or wotection iner . is:d with jncre:sing concentr . tion of
sug r solution. Tyankova (1969) also mentioned th-t Che
wigne st numbsr of freezed urdamaged pepper seedlings was
found in plants receving 50 wl of 2 il sucrose beiore being

cept overnight in a refrigeratar at -2 o - 3%,

“.5e Chemical contents:

ZeFale Soluble suge.'s

jev ral investig tions hsve bean carried oui for
syoluation of the chemical compositions of plants as

Affreted with fertilizer application.

Coma (1958) found that nitrogen had no considerable

Central Library - Ain Shams University



-8 -

.. ct on the total and r-ducing sug-r concentracliong

in blades and stems of squash, reducing sugars being,
however, supressed in patioles. In spite of that,

Lashim (1961) reportec that nitpogen supply caused a
depression in the percent. ses of both redueing and

tos21 sugars in leaves andt stems of the swaat pobL-toes
-lants whose non-rsducing sugars wer - not inf luenced.

~rage results were confirumed by Singh and Nettlea(1962)

.m0 report «d thut at higher nitrogen levels (15G Lo N/acre) ,

sugar content of pepper leaves was reduced.

With r spect to phosphorous fertilizers, Goma
{1958}, pointed out that percentages of total sugars
in bladeg and petiolas of squash plants, receliving
medium phosphorus lev 1, Wwere higher than those fertilized
with low or high phosphoraus levels. He added that
r:ducing sugars in p-tioles und stoms, but not in
pladss, were increased considerably with application of

PROSPhOTOUS

Ze3e2. Mutritional elemontss

Fertiliz-r applicaiion has been repeatedly reported

vo affect the chemical composition of plants.

On both phosphated «nd non-phosphated soil, the
annlication of nitrogen, at a suitable rate, to pepper

>lants increased the total phosphorus aptake and the
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. orbed phosphorus percent-re, Thomas and Heilman (1967).
T ese resultd were r 1. tively similar to those of _l-
rangi (1968) who reporied that nitrogenous fertilizers
incee.sed the concentrution and absolute amount of both
nitrogen and potassium, oud reduced the phosphorus
concentration and not its ebsolute amount in the uisswes

of different parts of pepper plamb.

Jith r =.rd to phsophorus application ard its
af: ot on the mineral content of plants, Miller (1961)
showed that pepper plamts receiving low rates of
vhosphorous fertilizers contained the highest potassium
content. This was confirmed by Hortenstine (1962) who
coneluded that applic:tion of phosphrous fertilizers
depregsed the uptake of potussium by pepper plants.
However, Thomas and Heilman (1964) revealed that
prosphorous fertilizers gave no signiiicant effect on

"..th nitrogen and potassium cont-mss of pepper foliage.

Respecting potassium fertjlization, pepper plants
produced with low potassiunm levels contained the highest
sgmount of phosphorous and those produced with high
a0t asium levels contained the lowest amount of
sitrogen, Campbell and Swingle (1965), In spit: of
that , Richter e al.(1968) reparted that potassium
coatsnt of the shoots and roots of pepper was iner:.uisad,

but its nitrogen and phosphorous contents wer not
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