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Abstract

An experiment was conducted at Hi-tech unit of Rajasthan College of Keywords: Cucumber, humic acid,
Agriculture, MPUAT, Udaipur, Rajasthan to study the response of polyhouse, yield, micronutrients
growth and yield of poly house grown cucumber cultivar “Kian”

(Cucumis sativus L.) to different applications of humic acid and micro *Correspondence

nutrients. There were seven treatments of humic acid and micro Author: K D Ameta

nutrients applications. The experiment was laid out in completely Email: kdametal00@yahoo.com
randomized design with three replications during 2013-14. Analysis of

variance showed significant differences for all the characters studied

except specific gravity and moisture content. The maximum vine

length (9.107 m), number of fruits (40.867), fruit length (18.303 cm),

TSS (3.830 per cent) and total yield per vine (3.810 kg) were reported

for treatment T, (RDF+ Humic acid 10 kg/ha + Humic acid 0.1% +

micronutrient mixture) followed by treatments Ts (RDF+ Humic acid

10 kg/ha + micronutrient mixture) having 3.710 kg yield and T,

(RDF+ Humic acid 10 kg/ha + Humic acid 0.1 %) with yield of 3.520

kg per vine, whereas minimum yield (2.960 kg) was showed by RDF

(control).

Introduction

Cucumber (Cucumis sativus L.) is a warm season vegetable belongs to family cucurbitaceae. It grows throughout the
world under tropical and subtropical conditions. It is said to be the native northern India [1]. Although its calorie and
nutritional value is very low, it is a primary source of vitamins and minerals in the human diet [2]. In addition to its
delicious taste, it has high medicinal value for human beings. It is well known for natural diuretic and thus can serve
as an active drug for secreting and promoting flow of urine. The fruits of cucumber possesses various medicinal
properties e.g. cooling effect, prevents constipation, checks jaundice and indigestion [3]. Due to high content of
potassium (50-80 mg/100g), cucumber can highly be useful for both high and low blood pressures [4]. It is fast
growing crop and compared with many crops, cucumber reaches harvest stage rapidly hence cucumber became most
popular crop for poly house conditions. The cucumber fruit products are used not only for fresh eating and culinary
cooking, but also for salad and pickling [5]. Cucumber is high yielding crop so it is responsive to fertilizers and
organic matter. Humic substances are generated through organic matter decomposition and employed as soil
fertilizers in order to improve soil structure and soil microorganisms [6], [7] and [8] found that humic acid promotes
the uptake of N, P, Fe and Cu of tomato and other plants. The positive effect of humic acid on the uptake of N, P, Ca,
Mg, Fe and Zn was also proved with corn plants [9]. Foliar sprays of these substances also promote growth, and
increases yield and quality in a number of plant species [10] at least partially through increasing nutrient uptake,
serving as a source of mineral plant nutrients and regulator of their release [11]. Likewise, humic substances have
been shown to stimulate shoot and root growth and nutrient uptake of vegetable crops [12]. To elucidate the effects of
humic substances, several hypotheses suggesting the formation of a complex between these substances and mineral
ions, their involvement in the enhancement of enzyme catalysis, their influence of stimulating respiration,
photosynthesis and nucleic acid metabolism, and their hormonal activity have been reported in carrot and higher
plants, respectively, [13] and [14]. In this study, we determine the influence of exogenously applied humic acid (HA)
and micronutrients on growth and yield of cucumber grown in a greenhouse.
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Material and Methods

The experiment was conducted under naturally ventilated polyhouse at Hi-tech Horticulture Unit, Rajasthan College
of Agriculture, Udaipur (Rajasthan) during June, 2013 to January, 2014. The trial was laid out in Completely
Randomized Design with three replications. The polyhouse was covered with aluminate sheet and ultra violet
stabilized low density polyethylene sheet having 200 micron thickness with provision of foggers. The experiment was
comprised of seven treatments RDF (control)-T;, RDF+ Humic acid 10 kg/ha (soil application)-T,, RDF+ Humic acid
0.1 % (foliar spray)-T;, RDF+ Humic acid 10 kg/ha + Humic acid 0.1 % (foliar spray)-T,, RDF+ Humic acid 10 kg/ha
+ micronutrient mixture (foliar spray)-Ts, RDF + Humic acid 0.1% + micronutrient mixture (foliar spray)-Te and
RDF+ Humic acid 10 kg/ha + Humic acid 0.1% + micronutrient mixture (foliar spray) -T;. For green house
cultivation of cucumber, the seedlings were raised on soil-less media (Mixture of vermiculite, perlite and cocopith) in
plug trays having cells of 2" in size. Two weeks old seedlings at 2-3 true leaf stage were transplanted. The
recommended dose of fertilizer viz. nitrogen@100 kg/ha, phosphorus@80 kg/ha and potash @80 kg/ha were applied
through water soluble fertilizer. As per treatments soil application of humic acid was applied through drenching after
transplanting and foliar spray of humic acid was applied after 45 days, whereas foliar spray of micronutrient mixture
was applied 90 day after transplanting. All the cultural practices including irrigation and hoeing were carried out as
per the standard commercial procedures. Spraying for pests and diseases were applied whenever it appeared necessary
throughout the growing season. Plants were vertically trained with plastic ropes. Data were recorded for vine length
(m), stem diameter (cm), number of branches per vine, number of fruits per vine, fruit weight (g), fruit length (cm),
fruit volume (cc), fruit diameter (cm) and yield per vine (kg) and quality characteristics (specific gravity (g/cc), TSS
(per cent) and moisture content (per cent) from randomly selected five tagged plants of each treatment and further
analyzed. All data were subjected to analysis of variance to determine the treatment effects.

Results and Discussion

Results showed (Table land Figure 1) that application of humic acid and micronutrients significantly affect all the
characters studied except specific gravity and moisture content of cucumber grown under poly house condition.
Results obtained indicated significant differences for vine length having a range of 6.08 m (T,) to 9.107 m (T,),
similar trained were also obtained in cucumber [15]. The effect of treatments on stem diameter also showed
significant differences, where maximum value (0.969 cm) was recorded for RDF+ Humic acid 10 kg/ha + Humic acid
0.1% + micronutrient mixture (T-) followed by Ts (0.857 cm) where as minimum value for this trait was observed for
(Te) 0.763 cm. Men values for number of branches per vine and number of fruits per vine were also reported
significantly higher for T i.e. 5.500 and 40.867, respectively. These results are consistent with the previous findings
in tomato [16]. They found that humates have positive effects on plant growth and positive effect of humic acid on the
nutrients uptake was also proved with tomato, cucumber and other plants. Fruit weight and fruit length showed
statistically significant effect of various treatment application having ranges of 98.933 g (control) to 109.267 g (T-)
and 15.357 cm (T5) to 18.303 cm (T5), respectively.

Table 1 Effect of treatments on yield and yield contributing traits of cucumber cv. ‘Kian’ under polyhouse condition

Character Vine  Stem Number  Number Fruit Fruit  Fruit Specific  Fruit TSS  Moisture Yield
length diameter of of fruits weight length volume gravity diameter (per content per
(m) (cm) branches pervine (g) (cm) (cc) (g/cc (cm) cent) (per vine
per vine cent) (kg)
Treatment
T, 6.080 0.797 4.767 28.933 98.933  15.837 103.947 0.950 2.820 3.557 94.940 2.960
T, 7.040 0.800 4.367 30.133 102.133 16.293 106.320 0.957 2.873 3.773 95.337 3.287
T, 6.273 0.770 4.467 28.800 103.800 15.357 108.503 0.960 2.547 3.790 94.870 3.167
T, 7.213 0.830 5.200 33.133 105.667 16.703 111.903 0.943 3.430 3.827 95.110 3.520
Ts 8.320 0.857 5.267 35.500 107.100 17.167 113.117 0.950 3.567 3.743 95.120 3.710
T 6.253 0.763 4.933 32.700 101.533 16.487 106.577 0.950 3.280 3.780 95.057 3.510
T; 9.107 0.963 5.500 40.867 109.267 18.303 114.857 0.953 3.437 3.830 95.587 3.810
CD 0.670 0.046 0.640 2.879 5.415 0.697 6.453 NS 0.201 0.144 NS 0.465
SEm 0.219 0.015 0.209 0.940 1.768 0.228 2.107 0.005 0.065 0.047 0.161 0.152
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The effect of high humic acid treatment was also statistically significant for fruit volume and fruit diameter which
showed maximum values for treatment T,. Fruit volume was ranges from 103.947 cc (T,) to 114.857 cc (T;) whereas
fruit diameter was ranges from 2.547 cm (Ts) to 3.437 cm (T;). Specific gravity and moisture content showed non
significant effect of treatments and did not showed any response of humic acid applications. Total soluble solids
showed significant differences with a range of 3.557 per cent (T,) to 3.830 per cent (T;). Among all the treatments
applied, significantly higher yield was obtained for T (3.810 kg) followed by Ts (3.710 kg) as compare to minimum
(2.960 kg) in control. These findings were in accordance with those obtained in tomato [17] and [18]. They reported
that the foliar sprays of humic acid and micronutrients also promoted growth, and increased yield and quality in a
number of plant species.

Figure 1 Effect of treatments on yield and yield contributing traits of cucumber cv. ‘Kian’ under polyhouse condition
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Conclusion

Based on the above findings, it could be concluded that cucumber crop is highly responsive to humic acid application
and yield can be significantly increased by applying humic acids both as soil application as well as by foliar spray.
The maximum yield per vine was achieved by application of RDF (100:80:80, N:P:K, respectively) with humic acid
@ 10 kg per ha and foliar spray of micronutrient.
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