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Abstract

Introduction

The forage cactus (Opuntia ficus-indica) belongs to the Cactaceae family, which is a xerophyte plant with a
rapid growth rate and is well adapted to arid climates. This cactus, which is also known as prickly pear or
rocket cactus, although it produces high yields in fertile soils with sufficient water, but also produces
significantly in poor soils with low water levels. Since nutrients such as nitrogen, calcium, phosphorus and
potassium are very important in the diet of livestock, in this experiment, the nutritional value of this plant
was investigated by evaluating these elements in forage cactus. The importance of producing fodder plants
and improving their quality under the influence of nitrogen and manure fertilizers, this research with a
sustainable agriculture approach to investigate the effect of different proportions of organic and chemical
fertilizers especially nitrogen and their interaction on the qualitative and quantitative characteristics of forage
cactus were done.

Materials and Methods

To investigate the effect of using biological, chemical and manure fertilizers on Separate and integrated tests
were carried out on some forage cactus traits during two cropping years (2019 and 2020). The purpose of this
experiment was to investigate the effect of these fertilizers on the percentage of nutrients and some
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quantitative characteristics of forage cactus in the form of a factorial experiment in the form of a randomized
complete block design in three replications and the factors including biofertilizer treatments: MY,: use of
mycorrhiza and MY: no use of mycorrhiza and four levels of manure, respectively: Mo: no use of manure,
M;: use of 10 tons per hectare of manure, M,: use of 20 tons per hectare of manure, Ms: use of 30 tons per
hectare of manure and four levels of nitrogen chemical fertilizer (urea), respectively, including treatments No:
no use of urea, Ni: use of 100 kilograms per hectare of urea, Na: use of 200 kilograms per hectare of urea, Ni:
use of 300 kilograms per hectare of urea and the treatment of not using mycorrhizal biofertilizer; Urea
chemical fertilizer and manure were used as control treatments. The distance between rows was 50 cm and
between rows was 50 cm. A distance of 1.5 meters between plots and 3 meters between repetitions was
created to create an irrigation stream and a waste water outlet stream. The size of each plot was 6 square
meters (4 x 1.5) with 4 crop lines and the plant density was 3.33 per square meter. The main pad for planting
was prepared from a three-year base and was prepared and transferred from the research farm affiliated with
ICARDA (International Center for Agricultural Research in Dry Areas) in Mehran city, belonging to the
Agricultural Research Center of Ilam province. The measured traits were as follows:

Pad length, pad width, dry forage yield, total pad number, nitrogen percentage, phosphorus percentage,
potassium percentage and calcium percentage.

Results and Discussion

The results showed that the highest dry forage yield was obtained in the treatment at combined use of MsN;
in comparison with the control treatment (no use of fertilizer) with the lowest amount. The mentioned
treatment improved the dry forage yield by approximately 75%, , compared to the control treatment. The
best results after this treatment are in the combined M;N,, M>N; and M,N, obtained. The traits of Ca
percentage, P percentage, K percentage, N percentage, the total number of pad and the length and width of
each pad showed favorable results in the integrated application of manure and nitrogen, and the integrated
application of manure and chemical was significant on all the experimental traits.

Conclusion

The results of this research showed that the effect of using mycorrhizal biofertilizer was effective only on the
amount of phosphorus and on other measured traits. It was not significant and because no significant
difference was observed between treatments using mycorrhiza and not using it; because the cactus plant is
perennial, it is recommended that the study regarding the use of mycorrhizal fungi and the process of
quantitative and qualitative changes of this plant be further investigated in multi-year and long-term
supplementary experiments.
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Depth EC pH K

N O0.C Sand Clay  Silt Texture

Year

(cm) @dSm?) - (mg/kg)

(%)

2019-2020 0-40 0.61 772 285

0.041 0.75 13 46.5 40.5  Silty-clay

Table 2. Results of physical and chemical analysis of the used manure

0.C N P K Fe Mg

Mn Zn Cu pH EC

(%) (mg/kg)

- (mmos/cm)

8.35 2.57 0.68 2.04 12.35 0.44

43.12 23.08 54.02 8.37 6.21
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Table 3. Results of analysis of variance the effect of
fertilizer treatments on quantitative and
qualitative traits of forage cactus

S.0.v df Dry forage yield
Replication 2 32.725"
Mycorrhiza(My) 1 0.011™
Nitrogen "
10.847
fertilizer(N)
My xN 3 0.457"
Manure(M) 3 13.837"
Myx M 3 0.129™
MxN 9 0.502"
My x N x M 9 0.122
Error 62 0.223
(1) CV 8.45

** Significant at p<0.01¢ :Significant at p<0.05; ns :

not significant
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Table 4. Results of combined analysis of variance the effect of fertilizer treatments on some quantitative and

qualitative traits of forage cactus

Length of Cladode (cm)

S.0.vV df K P N Ca Wce Lc Tc
Year (Y) 1 7.084"™ 0.002  0.017™  0.035™ 139.605"  11.199™  1089.898
Replication xY 4 165.854"  0.203”  **10.996  **0.539  **66.588  253.390" 66.412"
Mycorrhiza(My) 1 0.029™ 0.015°  0.005™  0.022" 0.174™ 0.091" 0.021™
YxMy 1 0.009™  0.001™  0.003™  0.001™ 0.053™ 0.004™ 0.000™
Nitrogen fertilizer(N) 3 141.329”  0.4617 4956  *0.787  **60.353  368.339"  106.443"
YxN 3 0.002™  0.001™  0.005™  0.001™ 0.066" 0.026™ 0.621™
Myx N 3 0.002™  0.002"  0.003™  0.001™ 0.001™ 0.003 0.022
YxMyx N 3 0.001™ 0.002™  0.003™  0.001" 0.001™ 0.005" 0.042
Manure (M) 3 118.892"  0.420” 5.243"  **0.843  **65.689  343.961"  **119.102
YxM 3 0.002™  0.005™  0.004™  0.003™ 0.072 0.024" 0.691™
MyxM 3 0.003"™ 0.005™  0.005™  0.004™ 0.004 " 0.004™ 0.035™
YxMyx M 3 0.002" 0.004™  0.005™  0.004™ 0.004™ 0.004™ 0.042
MxN 9 5.311" 0.009™ 0.884" *0.007 2.498" 5.561™ **2.447
YxMxN 9 0.001™ 0.003™  0.004™  0.004™ 0.003" 0.003" 0.109"
MyxNxM 9 0.001™ 0.004™  0.005™  0.003™ 0.004™ 0.005" 0.030™
Yx MyxNxM 9 0.003™  0.002™  0.005™  0.003" 0.004 " 0.005" 0.020™
Error 124 0.614 0.001 0.005 0.002 0.111 3.730 0.323
CV (/) 11.671 7.446 2.468 6.508 1.933 7.589 5.940
Tc: Total number of pads; Lc: Pad length; We: pad width; Ca: Calcium; K: Potassium; P: Phosphorus; N: Nitrogen
**: Significant at p<0.01¢: Significant at p<0.05; ns: not significant
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Figure 5. Mean comparison of the simple effect of
using different levels of Nitrogen fertilizer on the
length of cladode
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Figure 9. Mean Comparison of treatments for
different levels of Manure and Nitrogen fertilizer on
the percentage of nitrogen
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Figure 10. Mean comparison for the main effect of
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Figure 11. Mean Comparison of treatments for
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