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Abstract

All green plants contain chlorophyll that plays a role in the process of photosynthesis by absorbing and converting
solar energy into chemistry. Chlorophyll functions not only play a role in photosynthesis but also very useful for
human health who consume them. One of the factors that affect the chlorophyll content is the availability of
nitrogen and also supported by potassium nutrients. Therefore research on the chlorophyll content of wheat plants
in some of the nitrogen interactions with potassium in the Karo highlands is aimed at obtaining a model of nitrogen
interaction with potassium that affects the highest chlorophyll content of wheat plants in different locations. This
research was conducted in Tigapanah and Berastagi in rainy season, using Factorial Randomized Block Design
with 2 (two) factors: nitrogen fertilizer (N; = 50 g/ plot, N, =70 g/ plot, N3 = 90 g/ plot) and potassium chloride
fertilizer (K; =30 g/ plot, K, =45 g/ plot, K5 = 60 g/ plot) with 3 (three) replicates. Data were analyzed by using
Anova test. The result that Anova test shows the real effect is Duncan Multiple Range Test. The results indicated
that both N and K application significantly affected chlorophyll content in each location. Highest chlorophyll
content was obtained in Berastagi with N3K; treatment and the highest chlorophyll content in Tigapanah with N;K3
treatment. Graphic models obtained show that chlorophyll content of wheat leaf increases when planted at higher
locations for all treatments.
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INTRODUCTION

The chlorophyll content reflects the photosynthetic activity in leaves. Thus, criteria based on
root health and chlorophyll content report the health of a plant directly and indirectly (Cornelissen et
al. 2003). Meanwhile, green plants contain chlorophyll which is a green leaf substance that
contributes to the process of photosynthesis. Factors affecting chlorophyll formation among others
sunlight, nitrogen, water and temperature (Dwidjoseputro, 1994).

Deficiency of nitrogen leads to loss green color in the leaves, decrease leaf area and intensity of
photosynthesis. Understanding the processes that govern N uptake and distribution in crops is of
major importance with respect to both environmental concerns and the quality crop products (Gastal
and Lemaire, 2002).

Wheat consumes nitrogen in the greatest quantites, potassium in somewhat smaller amounts
and phosphorus in the smallest amounts. In dependance of type, weather conditions and other factors,
soils generally lack nitrogen and phosphorus in greater measure and potassium in less extent. Nitrogen
uptake is much better with addition phosphorus and potassium in the soil. However, the supply of N,
P, and K can affect the plant dry mass, and the chlorophyll content (Gurgul and Herman, 1994).

The main aim of this study was to analyze whether the addition of nitrogen and potassium to
wheat plant affects chlorophyll content in leaves in each location.
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MATERIALS AND METHODS

The research was conducted in Tigapanah (1100 meters above sea level) and Berastagi (1400
meters above sea level) in the rainy season of April-August 2017, soil nutrients in each location were
analyzed. The plant used is a specific location of the wheat plant that is genotype C (LAJ3302 /2 *
MOS88). The research was conducted using Factorial Randomized Block Design with 2 (two) factors:
nitrogen fertilizer (N; = 50 g/ plot, N, =70 g/ plot, N; = 90 g / plot) and potassium chloride fertilizer
(K; =30 g/plot, K, =45 g/ plot, K3 = 60 g/ plot) performed three replications. Data were analyzed
by using Anova test. The result that Anova test shows the real effect then it is followed by Duncan
Multiple Range Test.

RESULTS AND DISCUSSION

Obtained chlorophyll content of wheat plants treated with nitrogen fertilizer with potassium
showed a real difference in each location as well as in both locations. The highest chlorophyll content
in Tigapanah is found in N;Kj; treatment, in Berastagi the highest chlorophyll content is found in N;Kj3
treatment and in both locations the highest chlorophyll content is also found on N;Kj; treatment.

This shows that the treatment of N3 (90 g Urea / plot) with K; (60 g KCI / plot) is best for
chlorophyll content with soil conditions of high nitrogen content in Tigapanah and Berastagi, in
accordance with soil analysis (Table 2 ). In line with the opinion of Tucker (2004) and Daughtry et al.
(2000) that nitrogen is a structural element of chlorophyll and protein molecules, and thereby affects
formation of chloroplasts and accumulation of chlorophyll in them. factors that influence chlorophyll
synthesis among others: light, sugar or carbohydrates, water, temperature, genetic factors, nitrogen,
magnesium, iron, manganese, Cu, Zn, sulfur, and oxygen. Hossain (2010) reported that leaf
chlorophyll content was significantly influenced by the levels of N, P and K and declined with
decreasing doses of fertilizer treatments during the treatment period due to growth.

Table 1. Average chlorophyll content (mg/g)

Treatment Tigapanah (L) Berastagi (L,) Two Locations
NiK, 45.10h 45.83e 44.88b
NiK, 45.73d 45.97e 45.85b
N K; 45.57¢e 45.67¢ 48.20a
NLK, 45.43f 46.93d 46.85b
NyK, 46.07c 47.67c 45.88b
NoK; 46.53b 46.90d 45.67b
N;K, 45.23¢ 48.90c 45.53b
N:;K, 46.10c 49.47b 48.87a
N:K; 48.03a 53.63a 49.60a

testing performed by Duncan's Multiple Range Test at the 5% level

From the data in Table 1. it can be obtained a nitrogen interaction model with potassium that
affects the highest chlorophyll content of wheat plants in different locations, can be seen in the graph
below.
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Figure 1. Leaf chlorophyll content of wheat plants with N,K, treatment at two locations
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Figure 2. Leaf chlorophyll content of wheat plants with N,K, treatment at two locations
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Figure 3. Leaf chlorophyll content of wheat plants with N,Kj treatment at two locations
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Figure 4. Leaf chlorophyll content of wheat plants with N,K; treatment at two locations
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Figure 5. Leaf chlorophyll content of wheat plants with N,K, treatment at two locations
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Figure 6. Leaf chlorophyll content of wheat plants with N,Kj treatment at two locations
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Figure 7. Leaf chlorophyll content of wheat plants with N;K; treatment at two locations
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Figure 8. Leaf chlorophyll content of wheat plants with N;K, treatment at two locations
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Figure 9. Leaf chlorophyll content of wheat plants with N;K; treatment at two locations
From the figure obtained can be seen that the graph of chlorophyll content for all treatments in
Berastagi is higher than in Tigapanah. This shows that soil conditions (Table 2) and the environment
(Tables 3 and 4) in Berastagi are better for the formation of chlorophyll content at each treatment.
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Table 2. Soil analysis

The nature of Unit Berastagi Tigapanah
the soil Value Criteria Value Criteria
N % 0,57 high 0,55 high
P total mg/kg 754,65 Very high 396,06 Very high
K cmol/kg 3,49 Very high 1,12 Very high
pH H,O 5,95 A bit sour 4,87 Sour

Climatic conditions in Berastagi closer to subtropical climatic conditions where the origin of
wheat plants that influence the growth. In accordance with opinion Patola and Ariyantoro (2015)
reported that conditions similar to subtropical climate will support the growth of wheat crops.

Table 3. Rainfall (mm), temperature (°C) and the intensity of sunlight (%) in Tigapanah and Berastagi
Tigapanah

Month

April May June July
Ch T SS Ch T SS Ch T SS Ch T SS
324 209 202 221 23.1 407 99 21.7 553 196 215 479

Berastagi

April May June July
Ch T SS Ch T SS Ch T SS Ch T SS
333 206 198 224 223 426 102 20.7  56.5 199  20.5 484

Ch = Rainfall, T = Temperature, SS = The Intensity of Sunlight

CONCLUSIONS

Treatment of N;K; better affects chlorophyll content in Tigapanah, whereas in Berastagi N;K;
treatment better affects chlorophyll content than other treatments. For each treatment, it affects the
chlorophyll content better at the Berastagi. Graphic model obtained can be seen that chlorophyll
content of wheat leaf increased when planted in a higher location for all treatments.
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