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Abstract

Leaf analysis for nutrient requirement evaluation of sweet pepper (Capsicum
annuum var. Tokal) grown in soilless culture was studied by growing plants in coconut
cubes as growing medium under plastic house. This study was based on three field
experiments which were conducted at training units, Maesamai Royal Project
Development Centre of the Royal Project Foundation in Chiang Mai Province, during

2007 — 2010, the three experiments were as follows:

Experiment 1: Effect of leaf position on nutrient concentration changes. The
purpose of the study was to find out the optimum leaf position used as the representative
of sweet pepper for nutrient requirement evaluation. The experiment comprised of 4
treatments. Fully mature leaves were collected from 3 positions, i.e., treatment 1 : fully-
expanded leaf at the 3™ node from the shoot tip; treatment 2 : fully-expanded leaf at the

4™ node from the shoot tip; treatment 3 : fully-expanded leaf at the 5™ node from the



shoot tip and treatment 4: whole leaves of plant. The sampling was done every 28 days
after treatment (DAT) to determine nitrogen (N), phosphorus (P), potassium (K), calcium
(Ca) and magnesium (Mg). Experimental design was Randomized Complete Block
Design (RCBD) with four treatments and five blocks/treatment (10 plants/block). The
result showed that the leaf position affected leaf nutrient concentration in sweet pepper
on 28 — 112 DAT. The leaf at the 4" node position should be used as a standardized

sampling for leaf analysis to indicate the nutrient status in sweet pepper.

Experiment 2: Leaf nutrient concentration related to growth and

development and yield of sweet pepper, using two methods as follows :

2.1) Determination the ranges of leaf nutrient concentration standard
in sweet pepper for nutritional requirement evaluation. The field experiments were
carried out in 4 crops including 14 commercial farms. The sweet pepper were grown
under plastic house, using coconut cube as growing medium. Leaves were sampled at the
4™ node from the shoot tip, with 5 replications, 10 plants/rep. The result showed that the
nutrient sufficient range evaluation was related to yield by two linear regression
determination (Boundary line). The intersection of the 2 lines could be defined as the
critical values of the optimal nutrient concentration. The relative 60, 80 and 100% of
yield, respectively, defined the maximum values for deficient (D), low (L) and sufficient
(S) range categories. The high or excessive nutrient ranges were defined as beginning of
the concentration beyond which yield decreases (the second linear line). At 28 DAT, the

ranges of optimum nutrient concentrations were 3.04 - 4.82 % N, 1.46 - 2.33 % P, 4.65 -



6.18 % K, 1.39 - 1.78 % Ca and 0.82 - 1.09 % Mg with the R? value of 0.82, 0.91, 0.63,
0.82 and 0.79, respectively. At 56 DAT, the ranges of optimum nutrient concentrations
were 3.41 -4.30% N, 1.70-2.04 % P,4.93 - 5.65 % K, 0.72 - 1.41 % Caand 0.75 - 0.85
% Mg with the R? value of 0.88, 0.83, 0.87, 0.83 and 0.81, respectively. At 84 DAT, the
ranges of optimum nutrient concentrations were 3.23 - 4.30 % N, 0.84 - 1.63 % P, 5.34 -
5.88 % K, 0.96 - 1.86 % Caand 0.35 - 0.69 % Mg with the R? value of 0.75, 0.94, 0.85,
0.80 and 0.92, respectively. At 112 DAT, the ranges of optimum nutrient concentrations
were 3.04-391%N, 1.47-2.15%P,5.11-547%K, 1.28 - 2.17 % Caand 0.53 - 0.71

% Mg with the R? value of 0.65, 0.68, 0.94, 0.76 and 0.86, respectively.

2.2) Effect of nutrient solution concentration on growth and
development and nutrient concentration in leaf of sweet pepper. For determination of
critical level by Mitsherlichs’s equation, plants were grown under plastic house using
coconut cube as growing medium and supplied with nutrient solution (Maesamai
formula) at the same concentration for 4 weeks after planting. Then, they were supplied
with 4 treatments including 1) water only, 2) low nutrient concentration (EC 2.0), 3)
medium nutrient concentration (as control : EC 3.0) and 4) high nutrient concentration
(EC 4.0), EC was adjusted by adding the different ratios of stock solution. The
experiment was performed in a randomized complete block design (RCBD), 5
replications and 4 plants/replicate. The result indicated that at 54 DAT, the critical values
were 3.51% N, 1.98% P, 5.57% K, 1.33% Ca and 0.81% Mg with 0.78, 0.62, 0.69, 0.65
and 0.52 R?, respectively. At 84 DAT, they were 3.46% N, 1.59% P, 5.54% K, 1.70% Ca

and 0.60% Mg with 0.74, 0.75, 0.78, 0.67 and 0.55 R?, respectively. And at 112 DAT,



Xi

they were 3.64% N, 1.93% P, 5.39% K, 1.69% Ca and 0.68% Mg with 0.70, 0.66, 0.52,

0.54 and 0.74 R?, respectively.

Experiment 3: Effects of nutrient deficiencies on growth and development
and nutrient status in leaves of sweet pepper. This research aims to study the effect of
the nutrient deficiency on growth and development of sweet pepper grown in substrate
culture and to identify and diagnose common plant nutrient deficiency symptoms. Plants
were grown under plastic house using coconut cube as growing medium and supplied
with nutrient solution (Hoagland formula) at the same concentration of control for 4
weeks after planting. Then, they were supplied with 6 treatments including treatment 1)
the control treatment, plants were supplied with Hoagland's nutrient solution; treatment
2) nitrogen-deficient solution (-N); treatment 3) phosphorus-deficient solution (—P);
treatment 4) potassium-deficient solution (—K); treatment 5) calcium-deficient solution (—
Ca) and treatment 6) magnesium-deficient solution (-Mg). The experimental design was
RCBD with 5 replications, 9 plants/rep. The results showed that at 42 days after planting,
leaves started to show chlorosis, especially in —N treatment, leaf color and plant height
were lower than control. However, leaf area was not significantly different among
treatments. Leaf dry weight of -N and -P deficient treatments were significantly lower
than control and total dry weight of -K deficient treatment was significantly different
from control and —Ca and was low, but not different from -N, -P and -Mg, deficient
treatments. Marketable yields of -N, -K and -Ca treatments were lower than control while
unmarketable yields of -N and -Ca were higher than others. Plant analysis, when leaves

started to become chlorosis at 42 days after planting, indicated that the element
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concentration in each deficiency treatment was significantly reduced compared with
control treatment. N concentration in leaf was reduced in -N treatment but increased in -

P, -K, -Ca and -Mg treatments.

Keywords: Sweet Pepper, Leaf Analysis, Leaf Position, Sufficiency Ranges, Critical

Value, Deficiency



