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Abstract

ABDELAZIZ, M. E.,, HANNFY AHMED, A. H., BEKHIT, R. S., POKLUDA, R.: Response ofgmwth pat-
terns in sweet pepper to different NPK levels. Acta univ. agric. et silvic. Mendel. Brun., 2008, LVI, No. 1,
pp-241-244

This work was conducted to study the effect of five NPK fertigation levels on the growth rate of sweet
pepper (Capsicum annuum L. cv. Bruyo) grown under the plastic greenhouse using different growth
analysis formulas. Leaf area ratio (LAR), specific leaf area (SLA), relative growth rate (RGR) and net
assimilation rate (NAR) was evaluated in two periods (60-90 and 90-120 days after transplanting).
The mean values of LAR, SLA, RGR and NAR tended to decrease significantly with advancing plant
age in both seasons. In general, at the moderate level (34N-42P-29K / plastic house 540 m?) was found
the highest significant values of LAR and SLA in the two growth periods. On the other hand, the high-
est values of NAR were recorded at the plants treated with the lowest NPK fertigation level (17N-21P-
15K / plastic house 540 m?). However, increase of NPK fertigation doses to the moderate levels had fa-
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vorable effects on LAR and SLA of sweet pepper plants.

sweet pepper, growth analysis formulas, NPK, greenhouse

Sweet pepper (Capsicum annuum L.) is one of
the most important vegetable crops grown in Egypt.
Pepper fruits contain some important nutritional
compounds for human diet such as proteins (1.2 %),
fats (0.4 %), carbohydrates (5 %) in addition to miner-
als and vitamins, especially vitamins A and C. Egyp-
tian land are suffering from insufficient macro and
micronutrients. Therefore, application of fertilizers
might be a successful tool for improving the agro-
chemical conditions of the soil. Tt could induce simu-
lative effect on plant growth and productivity, espe-
cially with applying chemical fertilizer through drip
irrigation water in plastic houses (Hanafy Ahmed
et al,, 2002). ITn commercial production, quantity’s
of NPK fertilizers is very important factor affecting
plant growth and production, especially the balance
among N, P and K in soil. On the other hand, inten-
sive application of NPK fertilizers causes pollution
in under ground water, increasing soil salinity which
does not sustain the sustainable production (Chen

et al., 2004). This work investigated the response of
sweet pepper plants growth pattern to different NPK
fertigation levels using different growth analysis for-
mulas under plastic greenhouse condition.

MATERIALAND METHODS

An experiment was carried out during the two
seasons of 1999-2000 and 2000-2001 in the plastic
house of the Vegetable Crops Department, Faculty of
Agriculture, Cairo University, Egypt. Seeds of sweet
pepper (Capsicum annuum L. cv. Bruyo) were sown
on 20th and 27th August in 1999 and 2000, respec-
tively, in trays (84 cells) filled with 1:1 peat moss and
vermiculite. The plastic house (60 x 9 x 3.25 m) was
divided into 5 ridges, each of 1 m width and 0.2 m
height. Plant spacing was 0.5 x 0.5 m. Such plas-
tic house was equipped with drip irrigation system.
The physical and chemical properties of the growing
soil under study were presented in Tab. T.
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I: Physical and chemical properties of the soil in both seasons

—S¢aS0N | 19999000 | 2000-2001
Properties
Physical properties:
Clay (%) 22.9 26.1
Silt (%) 36.2 34.6
Fine sand (%) 371 36.0
Coarse sand (%) 3.8 33
Soil texture Clay loam Clay loam
Chemical
properties:
Available N (%) 1.15 0.95
Available P (%) 0.44 039
Available K (%) 1.25 1.48
EC (mmohs/cm) 111 1.25
pH 8.03 7.89
Organic matter (%) 2.40 2.55

The plastic cover was local UV-treated polyethy-
lene sheet of 7.5 m in width and 200 microns in thick-
ness. Transplants were placed, after 38 and 40 days
in 1999-2000 and 2000-2001 season respectively, to
the plastic house in split plot design with three repli-
cates. In both seasons, the experiment included five
different levels of NPK fertilizers as ammonium ni-
trate (33.5% N), phosphoric acid (85% P) and potas-
sium sulphate (48% K), respectively were applied via
drip irrigation water started after 2 weeks from trans-
planting date, as follow per plastic house 540 m*

(1) 17N -21P- 15 K (control)
(2) 25N-32P-22K
(3) 34N -42P-29K
(4) 42N-53P-36K
(5) 51N-64P-43K

In general, concentration of N was higher than Kin
all doses basic on the fact that N is the major element
affects formation of plant canopy, and also a part of
this experiment was conducted to study the effect of
different NPK levels on nitrate accumulation in fruit
tissues (data not shown). The EC of nutrient solution
was 2.5 mS.cm' and the pH was 6.0. Three vegetative
growth plant samples were collected randomly from
each replicate during the whole course of growth pe-
riod at 60, 90 and 120 days after transplanting to de-
termine fresh as well as dry weights of leaves, stem
and roots. From these growth characteristics the fol-
lowing growth analyses were determined as de-
scribed by Hunt (1978).

1) Leaf arearatio (cm2.g™') = (L/ W)+ (,L,/,W)

2) Specificleaf area (cm*g)=(.L,/L,)+(,L,/,L.)

3) Relative growth rate (mg.g-'.day') = (Lin W, - Lin
W) /(T,-T)

4) Net assimilation rate (gm=2day') = [(W, - W) /
(T, - T )J*[(Lin L, - Lin L) / (L, - L,)]

where:

W, =Total dry weight of plantat T,

W, =Total dry weight of plantat T,

T, = Constant time 1

T, = Constant time 2

L, =Leafareaof plantat T,

,L,=Lecafarca of plantat T,
L, =Dry weight of leaves at T,
,L,, =Dry weight of leaves at T,
Lin=232

All data were subjected to the statistical analysis
and means were compared according to the L.S.D.
test described by Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

In general, Figs. 1-4, show that the main values of
leaf area ratio (LAR), specific leaf area (SLA), relative
growth rate (RGR) and net assimilation rate (NAR)
tended to decrease significantly with advancing plant
age in both seasons. Such decrease in these parame-
ters appeared to agree with those reported by Nilwik
(1981 a,b) and Hanafy Ahmed (1986) on sweet pep-
per, Hanafy Ahmed (1991) on spinach as well as Singh
and Srivastava (1988) on Vicia faba plants. Further-
more, Figs. 1-2, reveals that mean values of LAR and
SLA increased with increasing NPK fertigation levels.
The highestvalues were obtained by the plants treated
with the moderate NPK fertigation level (25N-32P-
22K / plastic house 540 m?) compared with the lowest
or highest levels in the two seasons. Meanwhile, LAR
inthe period between (90-120) days in the first season
showed no clear trend between treatments. These re-
sults indicate that depressing effect of increasing NPK
dosesuptomoderatelevel ondrymatteraccumulation
was more severe when compared with its effect on leaf
expansion. Thus, it led to a pronounce high values of
LAR when compared with low NPK fertigation levels.
Moreover, these results confirm that the highest NPK
fertigation levels adversely affected dry matter accu-
mulation per plant than its effect on leaf expansion.
Concerning the effect of NPK fertigation levels on
RGR, itis clear from the results in Fig. 3, that slight in-
crease in RGR was recorded by the plants treated with
the moderate NPK fertigation level in both seasons.
However, no significant difference could be detected
in the mean values of RGR between the plants ferti-
gated with the lower and the higher levels of NPK. In
addition, the results in Figs. 4, indicate that the NAR
of sweet pepper plants was gradually decreased with
increasing NPK fertigation level when compared
with the control plants (17N-21P-15K / plastic house
540 m?), except NAR in the period between (90-120)
days of the first season. Nicola et al. (1999) found that
the interaction between N rates and NPK ratio was sig-
nificant in relation to RGR and NAR values in tomato
seedling. Also, Merghany (1997) working on tomato
plants found that subsurface drip irrigation + 330 kg
N/ha increased RGR and NAR when compared with
the lower rates of N (110 and 220 kg.ha'). In this re-
spect, it can be suggested that such gradual decrease
in NAR with increasing NPK fertigation levels might
be attributed to a low photosynthesis activity. In ad-
dition, increasing NPK fertilizing dose consequently
efficient and/or enhanced respiration rate, this may
beimplicated in decreasing rate of dry matter produc-
tion per unit leaf area.
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Season 2001 M Period of 60-90 day
250 250
200 190,1 181.1 200 183
162 168
151 151
150 7
100
65 ® 67 67
50
1 2 3 4 5 1 2 3 4 5
NPK fertigation levels NPK fertigation levels
1: Leaf Area Ratio (LAR) of sweet pepper plants as affected by different NPK fertigation levels
Season 2000 Season 2001 B Period of 60-90 day
O Period of 90-120 day
500
500
4393 443,9
T 430,6
450 T

NPK fertigation levels

NPK fertigation levels

2: Specific Leaf Area (SLA) of sweet pepper plants as affected by different NPK fertigation levels

B Period of 60-90 day
Season 2000 Season 2001 O Period of 90-120 day
60 60
4595 146,04 47,43 47,02 46,44 50,24 46,66
45 45
o
T
o
> 30 30 7
o
g 4,06 17,47
15 15 7
0 0 ‘ ‘ ‘ ‘
1 2 3 4 1 2 3 4 5
NPK fertigation levels NPK fertigation levels
3: Relative Growth Rate (RGR) of sweet pepper plants as affected by different NPK fertigation levels

Season 2000

Season 2001

NPK fertigation levels

3 4

NPK fertigation levels

4: Net Assimilation Rate (NAR) of sweet pepper plants as affected by different NPK fertigation levelsnet
*Intervals represent LSD 0.05



244

M. E. Abdelaziz, A. H. Hannfy Ahmed, R. S. Bekhid, R. Pokluda

SOUHRN

Reakcee riistovych parametra papriky na rozdilné trovné vyzivy NPK

Prace bylazamé¥Fena na studium vlivu péti rtiznych hladin pfihnojovani NPK na intenzitu rtistu pap-
riky (Capsicum annuum L. odrtida “Bruyo *) p&stované ve foliovniku a hodnocené pomoci riistové ana-
lyzy. Velikosti listové plochy (LAR), specifické listové plochy (SLA), relativni miry rtistu (RGR) a €is-
té miry asimilace (NAR) byly hodnoceny za dvé periody (60-90 a 90-120 dnii) od vysadby. Pramé&rné
hodnoty LAR, SLA, RGR a NAR signifikantné poklesly s nartstajici dobou vegetace rostlin v obou
letech p&stovani. Stiedni ddvky NPK (34N-42P-29K / foliovniku 540 m?) vykazaly pritkazn& nejvy3si
hodnoty LAR a SLA za ob¢& péstebni periody. Na druhé stran¢ byly nejvy3si hodnoty NAR zjistény ve
varianté s nejniz3i ddvkou NPK (17N-21P-15K / foliovniku 540 m?). Zvy3ovéni pfihnojovacich dévek
NPK na stfedni hladinu mé&lo pozitivni vlivna LAR a SLA u papriky.

paprika, riistovd analyza, NPK, sklentk
SUMMARY

In the light of the above results, it can be concluded that the application of moderate NPK fertigation
level (34N-42P-29K / plastic house 540 m?) had a better effect on leaf area ratio and specific leaf area of
sweet pepper plants compared with those treated plants by higher or lower NPK fertigation levels.
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