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Figure 1- Random arrangement of pots in the greenhouse (right), flowering of bell peppers shrubs (middle) and removable
fruits (left)
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Table 1- Soil and superabsorbent properties used

Sk 8o A pgw slado
soil amount superabsorbent amount
e 40% oA 1.10 glem®
Silt Bulk density
o) 36% e 8.10
Clay pH
) ) Sy Js T cdls 13 g dubuw g Kiid cdls 4>
K L N S RBLL 0 9 S )09 b}
ol 24% e sl JS5 . In dry state, white powder and in a watery state,
Sand Appearance of materials colorless gel
oSl colun 0.985 lyd ojlul lawgie
Electrical conductivity dS/m Particle size Medium
> Sy &TJ’ LT):X? e A> B ') ) 2 ‘T’; ‘> /e
47% | 1 S 40,150 1> 5y 400
Porosity Maximum water absorption 400 times distilled water and 150 times in the soil
S 0.091% (o Pliesl 4.6 Meg/g
Total nitrogen Cation exchange capacity
S Bl e S S Js5 e
absorbable ect on soi ore than 5 years
K absorbabl Effect il More than 5
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Table 2- Analysis of variance (Mean Square) of some indicators related to the effect of various levels of superabsorbent,
irrigation and nitrogen fertilizer

Sia iRl ol ads) 339 a8l oy Srae il
o 2abio ‘; ’ ”f Shoot weight Root weight Stem 9:"-’:9 o
i egree 0 - " - rui :
Sources of variations frge dom » S B Suis Shs Jsb weight ~ Water use
Fersh Dry Fersh Dry Diameter Length efficiency
S *’"’bﬁ“’b . 2 837.24** 138.63* 780.1** 237.32** 0.003ns 170.74** 681.96* 93.54*
uperabsorben
| d)LZI 2 276.05%* 1191.79*+ 829.47+* 1538.09** 0.048 ns 146.27* 118.11* 9.05*
rrigation
i islf 1 125358 2241.38* 304.26* 310.56** 0.001ns 43.74ns 940.25% 5.48 ns
ertilizer
d)tsejxv:’l?)iﬁ“’
Superabsorbentx irrigation 4 81.52* 274.45** 48.71* 87.50** 0.015ns 93.64* 423.11* 20.42%
385Xk g
Superabsorbentx fertilizer 2 4151= 448+ 88.22* 10.16* 0.0005ns 4.53* 252.57* 7.11%
395% 55l
Irrigationx fertilizer 2 3.59#* 5.01*  8.34* 6.07** 0.007ns 21.16* 25.46* 2.57*
X
395% 6 bl gu
Irrigation x fertilizerx 4 51.68ns 87.55ns 44.62ns 29.43ns 0.014 68.82ns 17.38ns 6.76 ns
superabsorbent
E%:or 36 25.13 33.93 25.32 14.65 0.02 32.43 85.05 3.87
CV% - 9.70 13.58 9.78 15.36 14.87 12.26 10.46 19.91

woyd N e ) 5 gxe M i g o > O ey 45 e BRI s ()b Gze OS] 3934 pas NS
ns non-significant, * Significant at the 5% probability level (P<0.05), ** Significant at the 1% probability level (P<0.01).
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Table 3- Mean comparison of the single effects of superabsorbent, irrigation and nitrogen fertilizer treatments on the traits of

bell peppers
2 2led eIl o je 2 A 059 .

o . . Wl 209 09 i s
98 Ll s v Stem (cm) gy P Spae sl
BN Shoot weight (g)  Root weight () o Water use efficiency

i Treatment : » . ot " Fruit weight (kg m?)

» Suis » Seis shd Jgb © g
Fersh Dry Fersh Dry Diameter Length
g A0 (09) 4411 ¢c 41.12b 56.78a 2887a 0.98a 4381lb 425.27b 7.89¢c
1 g Al (39) 53.59 b 4147b 5344a 2417b 10a 4569a 503.42 b 9.34b
7y g A2(59) 5734a  46.09a 44.08b 21.73b 1.01a 4583a 666.20 a 12.36 a
>

(%2}

_ & WI(70%) 48.22b  348lc 59.23a 3528a 1.0la 44.40b 47353 b 1057 a
3 g W2 (85%) 50.89b  43.58b 4824b 21.99b 095a 4501b 493.18 b 9.15b
2 ‘E W3(100%) 55.93a 50.28a 46.84b 1750c 1.03a 49.92a 621.81a 9.87 ab

& F1(75%) 4686b  36.45b 49.06b 2253b 0.99a 4562a 601.20b 9.54a
V=
7 £ F2(100%) 56.50a 49.33a 53.8la 27.32a 10a 4727a 638.70 a 10.14 a
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level (P<0.05). A0, Al and A2 At the each column and factors, the values with the same letter are not significantly different at the 5% probability
mean zero, three and five grams of superabsorbent per kilogram of soil, respectively, W1, W2 and W3 irrigation with 70, 85 and 100 percent water
requirement, and F1 and F2 meaning consumption of 75 and 100 percent of nitrogen fertilizer requirement of pepper crop, respectively.
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Table 4- Mean comparison of the interaction effects of superabsorbent, irrigation and nitrogen fertilizer treatments on the
traits of bell peppers
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level (P<0.05). At the each column and factors, the values with the same letter are not significantly different at the 5% probability
A0, Al and A2 mean zero, three and five grams of superabsorbent per kilogram of soil, respectively, W1, W2 and W3 irrigation with
70, 85 and 100 percent water requirement, and F1 and F2 meaning consumption of 75 and 100 percent of nitrogen fertilizer
requirement of pepper crop, respectively.
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Introduction: Water scarcity and its limitation are the main limiting factor for irrigated agriculture. One of
the ways to maintain moisture in the soil is to use super-absorbent materials and plant greenhouse crops.
Cultivars of the plant produce fruits in different colors, including red, yellow and green. The plants need water
and fertilizer for optimal growth and yield. Drought can reduce the average yield by up to 50% and more. Super
absorbents are hydrophilic modifying substances that can release water and nutrients absorbed for the plant,
manage irrigation water and increase water use efficiency. The purpose of this study was to investigate the
usefulness of interactions between different levels of superabsorbent, water and fertilizer varieties on vyield,
water use efficiency and some growth factors of bell peppers.

Materials and Methods: This greenhouse experiment was conducted in the greenhouse of Kamyaran
Technical Center (Kurdistan) in summer and autumn of 2013 on pots. In this greenhouse experiment, the effects
of three levels of zero (A0), three (Al) and five gram (A2) aquasorb super absorbent per kg of soil, three levels
of 70 (W1), 85 (W2) and 100 (W3) percent of irrigation requirements and two levels of 75 (F1) and 100 (F2)
percent of nitrogen fertilizer requirements were studied on some traits of bell pepper plant. The experiment was
factorial based on randomized complete block design with 18 treatments and three replications. The fertilizer
requirements were measured using a soil analysis method. Urea fertilizer, super-phosphate and potassium sulfate
were used 350, 144 and 200 kg/ha, respectively. Urea fertilizer was given to the pots at the time of application of
irrigation treatments, along with irrigation water and super-phosphate fertilizers and potassium sulfate during
soil preparation. Irrigation treatments were applied after fourth week of planting. The water requirements of the
pots were carried out on a volumetric and daily scale based on measurements from a micro lysimeter located
inside the greenhouse. The amount of water consumed during the growth period was 1658 mm in 100% water
requirement and 1409 and 1161 mm in the treatment of 85 and 70% water requirement respectively. After
harvesting, the fresh and dry weight of the shoot and root, stem length and diameter, fruit weight, irrigation
water, and water use efficiency were determined in each of the treatments. Statistical analysis of the results was
performed using SPSS software and a comparison of the mean simple effects and interactions of different levels
of treatments in two separate tables.

Results and Discussion: The results showed a significant effect of superabsorbent and irrigation treatments
on all components except stem diameter. Among the superabsorbent treatments, the highest fruit yields (666.2 g)
and water use efficiency (12.36 kg/m®) were obtained in A2 treatment. The reason for the highest yields and
other growth factors of A2 treatment was access to the greater water storage by the superabsorbent and its proper
vegetative growth compared to the other two levels. Among the irrigation treatments, the highest values of the
mentioned functions were obtained in the W3 and W1 treatments with 621.81 g and 10.57 Kg/m? respectively.
The results showed that as deficit irrigation increasing while reducing the amount of irrigation water and non-
significant yield in the W1 treatment, water use efficiency was increased in this treatment compared to other
irrigation treatments. The effect of fertilizer treatments on shoot weight, root and fruit yield was significant. The
highest fruit yield was 638.70 g in F2 treatment. The interaction of irrigation and superabsorbent on fresh and
dry weight of shoot and root, fruit yield, and water use efficiency was significant. The highest fruit yields
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(916.65g) and water use efficiency (14.55 kg/m®) were observed in A2W3 treatment. The interaction effects of
superabsorbent and fertilizer showed that the highest yield and water use efficiency were equal to 670.51 grams
and 12.44 kg / m® in A2F2 treatment. The interactions of water and fertilizer showed that the highest yield and
water use efficiency were 625.59 g in W3F2 and 12.32 kg/m® in W1F2 treatment. The interaction of three
superabsorbent, water and fertilizer variables on all studied traits was not significant.

Conclusion: The results of this study showed that super absorbent has a positive and significant effect on
improving water use efficiency and saving this valuable and limited source. The results showed that the highest
water use efficiency with 14.55 kg/m® was obtained in A2W3 treatment. The difference in water use efficiency
between two A2W3 and A2W1 treatments was not significant; therefore, using 0.5% superabsorbent in the soil
by maintaining maximum water use efficiency can save 30% of irrigation water. In this study, the interaction of
the super-absorbent and nitrogen fertilizer treatments showed that the highest fruit weight and water use
efficiency belonged to the A2F2 treatment, while there was no significant difference between the fruit yield and
water use efficiency in A2F2 and A2F1 treatments. Therefore, using 0.5% superabsorbent in soil by maintaining
maximum fruit yield,water use efficiency can save 25% of nitrogen fertilizer.
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