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Figure 1- Botanical illustration of Opuntia ficus-indica (L.) Miller
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Table 1- Some characteristics of the soil used
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Table 2- Climate status of Malasani city from September 2016 to August 2017
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Figure 2- Effect of different levels of urea fertilizer on fiber and mucilage content in Opuntia. In each graphs, points with at least one

same letter, not different significantly at the 5% level of Duncan's multiple test
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Table 3- ANOVA of the effect of nitrogen and phosphorus fertilizers on morphological characteristics, yield and forage quality of

Opuntia cactus

MS ©lay po (Sl
&bl Slasi SLolumg,S .
Ol gt g EW B OI9r (PR demeldew Jelxo Pwge S
w2lf Height . Fresh Phosphorus Nitrogen Protein Aminoacid Musilage Fiber Total
Sou_rce of g Pad weight P g Soluble g chlorophyll
variance carbohydrates
S - " .
o 2 7537 3.027 0.37™ 1.16™ 0.15™ 240 60.19™ 0.028™ 0.004" 4.40™ 0.066™
Replication
] 3 62.90" 4.337 0.49™ 2.85™ 7.98 12.1 3050.89 0.063™ 0.65 16.32 0.69
Nitrogen
‘5L9| sl
. 6 1244 0352 0.23 0.73 0.03 0.57 14.41 0.018 0.0003 4.66 0.119
Main error
3 4342° 1717 0.24™ 1.03™ 0.12 0.93 48.47 0.017™ 0.04"™ 179"  0.045™
Phosphorus
X phand
03955 9 15317 0.95" 051 1.28™ 0.01" 0.27" 6.84" 0.025™ 0.001™ 4.14™  0.46™
P*N
=2 sl
24 520 033 0.16 0.44 0.006 0.10 2.58 0.033 0.001 2.27 0.163
Sub-error
O gt g
13.15 20.01 9.61 14.73 2.66 12.66 12.31 14.3 9.26 14.6 21.4
CV (%)
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# NS
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", * and **: Non-significant and significant effects at the levels of 0.05 and 0.01, respectively.
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Table 4- Means comparison of effects of nitrogen and phosphorus on the morphological and biochemical characteristics of
Opuntia cactus

J5 Jsdg ks o ! ey 0395 oed $o39 | L

Total Aminoacid el Nitrogen Phosphorus Fresh ay Slaxs € . ’ )M 3

Chlorophyll ~ Mg/100gr)  progein  M/L00gr)  mg/l00gr)  weight  pad NO. Height Nitrogen and

Mglg FW.) - Fw. ) OW. OW. @n cm Phosphorus

1.95%¢ 42939 8.58 ¢ 2199 4.49 bed 3.76 ¢ 1.85°¢ 15.86° A*B;
2.08 & 43,779 8.75¢ 2.24°9 427 3.89 cde 1.95 ¢ 14,25%f A*B;
2.12 3¢ 43329 8.65¢ 2.21°9 4.04¢ 4.02%¢ 2.29 ot 14.86° A*Bs
1.88&f 43.459 8.68 ¢ 2229 4,051 4.25%¢ 2.60 b¢ 16.06 > A*B,
2.35%® 50.61 ¢ 10.11 ¢ 2.59f 412 3.67°¢ 2.98 ¢ 19.73 % A*B;
1,51 ¢f 49,90 °f 9.97f 2.55 ¢f 4.02¢ 3.97 0 193¢ 13.75 ¢ A*B;
1.42 ¢ 52.76 °f 10.54 ©f 2.70 ¢f 3.89¢ 4.33%¢ 2.29 ot 10.71°F A*Bs
1.48 df 55.30 ¢ 11.05¢ 2.83°¢ 570%® 4522 3.282 17.88 *¢ A*By
1,57 ¢f 62.41¢ 12.47 ¢ 3.19¢ 416 3.83¢ 3.72%® 18.75 *¢ As*B;
2.362 65.34 ¢ 13.05 ¢ 3.34¢ 421 4.60 *° 3,122 18.38 *¢ As*B;
2402 65.99 < 13.19« 3.37¢ 3.91¢ 4,64 3.932 20.04 ®° As*B;
2.34%® 70.68 © 14.12°¢ 3.61° 4,69 Ped 4.80° 4.00° 22.04% As*B,
1.71°f 77.19° 15.42° 3.95° 423 4.84+% 3.35 ¢ 21.42%® As*B,
1.24f 78.63 ® 15.71%® 4,02 5,12 bed 4.27 ¢ 3.56%® 20.11 ¢ As*B;
1.70 > 80.45 ® 16.08 ® 411%® 6.35a 3.75¢ 2.10¢% 18.25 ¢ As*Bs
2,072 82.472 16.48° 4.22° 5.31 % 3.94 ¢ 2.98 % 19.23%¢ A*B,

5,105 5SSl glasals aiz ysesl 5l a0 B e 48 (5,0 sme B (S e B> G JBlax b sla  SKilee gt o 50
In each column, means with at least one common letter, no significant difference at the 5% level of Duncan's multiple test.
SR o Sl ) e e ale AT (55 LS 50, T5lS B e AT (55 S 50 S5k Sho cLle AN el sl lers (s )lais slecdle
595 Sl 40 0 )Sel S V0 cdale AY g 39
Abbreviations of table: A;: concentration of 0 kg/ha of nitrogen, A: 50 kg/ha of nitrogen, As: 100 kg/ha of nitrogen and A,: of 150 kg/ha
of nitrogen.
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Bi: concentration of 0 kg/ha of nitrogen, B,: 25 kg/ha of nitrogen, B3: 50 kg/ha of nitrogen and B,: of 100 kg/ha of phosphorus.
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Abstract

Introduction: The arid and semi-arid region occupies most of south-west Iran, and livestock farming
is one of the most important activities in this region. The goals of study were to recognize the effects
of different level of Nitrogen and phosphorus fertilizers on morphological characteristics, productivity
and forage quality of Opuntia ficus-indica (L.) Miller. Opuntia is cultivated in both hemispheres and
all continents. Its products have always been very popular among the rural populations of arid and
semi-arid areas in its native region of Mexico and in the Mediterranean basin, where it was introduced
at the beginning of the 16™ century. They include fruits and cladodes for human nutrition and cattle
feeding. Moreover, its utilization is common in popular medicine (flowers and cladodes), and field
management.

Materials and Methods: Experiments were conducted in field of Agriculture Sciences and Natural
Resources University of Khuzestan in the semi-arid of Khuzestan, Iran. The experiment was
performed as a split plot in a randomized complete block design with 3 replications (plot).The
objective was to study Nitrogen (0, 50, 100 and 150 kgha*) and Phosphorus (0, 25, 50 and 100 kg ha"
1y fertilizations on growth of Opuntia ficus-indica (L.) Mill. After two years of planting in the field,
the plants were harvested and the characteristics of height, number of cladodes, fresh weight,
phosphorus, nitrogen, amino acid, soluble carbohydrates, mucilage, fiber, chlorophyll were measured.
Results and Discussion: The effect of phosphorus and nitrogen fertilization on the growth and quality
of Opuntia ficus-indica was investigated in this study. Phosphorus fertilization increased the dry
matter content and the amino acid composition of the cladodes, which are the flattened stems of the
cactus plant. Nitrogen fertilization had a positive and linear effect on the dry matter production and
the yield of the plant, measured by the fresh weight of the shoots. However, no significant response
to nitrogen fertilization was observed in the carbohydrate content of the cladodes, which remained
relatively constant across different levels of nitrogen application. Nitrogen fertilization also increased
the nitrogen concentration in the plant tissue, indicating a higher uptake and assimilation of this
nutrient. The cladode area index (CAI), which is the ratio of the total cladode area to the ground area,
increased with increasing nitrogen levels, reflecting a higher biomass accumulation and canopy
development. The results showed that the application of 100 kg N / ha from urea source, which was
the intermediate level of nitrogen treatment, resulted in an improvement of the vegetative parts of the
plant and an increase in the fresh weight of the shoots, so that it was comparable to the yield obtained
from the highest level of nitrogen treatment (200 kg N / ha). The results also showed that the amount
of crude protein, amino acids and mucilage in the shoots, which are important indicators of the
nutritional and medicinal value of the cactus plant, showed a good response to increased nitrogen
consumption. However, phosphorus fertilization was able to affect some traits, especially the amount
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of amino acids and protein, which are two important properties in forage plants. These results suggest
that phosphorus fertilization can enhance the quality of the cactus plant as a feed source for livestock.
Conclusion: In this study, it was found that Opuntia ficus-indica, which is a drought-tolerant and
multipurpose cactus plant, had a significant performance even in the control treatment (without
fertilization), when it was irrigated five times per year (one time in spring, three times in summer and
one time in autumn). However, fertilization was necessary for optimal growth and quality of the plant.
Due to the change in the amount of nitrogen and phosphorus in the cactus plant and also the affected
properties, it seems that nitrogen fertilization was more effective than phosphorus fertilization in
enhancing the productivity and value of the plant. In summary, increasing fertilizing with nitrogen
and phosphorus resulted in greater productivity of O. ficus-indica in Khuzestan, a semi-arid region in
Iran. Phosphorus fertilization involved less economical risk to the farmer, as it required lower amounts
and frequencies of application, but positive responses occurred only when soil phosphorus was
increasing. This work stresses the importance of using replicated field trials to look for quantitative
differences in yield and fruit quality from visually indistinguishable cactus fruit clones, which may
have different genetic and physiological characteristics.
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