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ABSTRACT 
The experiment was performed as a completely randomized factorial with three replications. Experimental treatments 

included Kobe and Memphis cultivars, four levels of nitrogen and three types of substrates. Nitrogen sources in the 

ratio of calcium nitrate to ammonium nitrate were 90:10, 75:25, 50:50 and 25:75, respectively. Culture media 

include; 1- Compost of coniferous bark (mainly pine) in the ratio of 2 parts of bark and one part of perlite, 2- Two 

parts of plantain leaf compost and one part of perlite, 3-  Peat moss with a ratio of 2 parts peat and one part perlite (as 

a control). The results showed that in the ratio of 75:25 calcium nitrate to ammonium nitrate, the highest amount of 

calcium, fresh and dry weight of aerial and underground organs and also, the longest post harvesting was obtained for 

12.62 days. In the substrate with a combination of two parts of peat and one part of perlite, the highest wet and dry 

weight of shoots were obtained that it was statistically flush with the plane leaf. Overall, the results showed that the 

ratio of ammonium for feeding orchids in both cultivars should not be more than 25%. Two parts plane leaf compost 

to one part of a mixture with an aeration material such as perlite can be a good substrate for orchid production. 
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Table 2. Results of variance analysis effect of cultivar, nitrate and ammonium ratios and substrate on chlorophyll, 

calcium, nitrogen, manganese in Phalaenopsis. 
Mean of squares 

df Source of variation Calcium  Nitrogen Manganese Electrolyte leakage Chlorophyll 

Petal Leaf Root Leaf Petal Leaf Leaf Petal Leaf 

0.003 ns 0.028 * 0.105 ns 281.01ns 0.037* 0.012ns 4.162** 659.681** 881.512** 1 Cultivar (C) 

0.357 * 0.628 * 0.238 ns 562.12** 0.031ns 0.246** 0.383** 383.102** 581.451** 3 NO3/NH4 ratio (N) 

0.528 ** 0.482 ** 0.389 ** 49.03* 0.091ns 0.157ns 0.006ns 16.28ns 3.109ns 2 Substrate (S) 

0.168 ** 0.258 ** 0.018 ns 71.37* 0.011ns 0.046* 0.009** 71.381* 46.318ns 2 C× N 

0.001 ns 0.015 ns 0.019 ns 14.021** 0.004ns 0.007ns 0.002ns 9.106ns 6.91ns 2 C× S 

0.003 * 0.014 ns 0.006 ns 39.314ns 0.017ns 0.034ns 0.003* 7.317ns 18.504ns 6 N × S 

0.004 ns 0.017 ns 0.003 ns 31.34** 0.007ns 0.001ns 0.004* 8.41* 15.141* 6 C× N × S 

0.001 0.038 0.013 8.871 0.006 0.004 0.003 9.316 10.161 48 Error 

24.19 20.21 22 16.35 19.01 24.02 25.01 17.21 19.07  - CV (%) 

 � ** �*ns :&��/! f
!�! )� �JP+  >�	(C' ?@� �� �'�5  �1  � 3H��&��/! �*#% �JP+�'�.  

*, **, ns: Significantly difference at 5 and 1% of probability level and non-significantly difference, respectively. 
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Table 3. Results of variance analysis effect of cultivar, nitrate to ammonium ratios and substrate on morphological 

traits in Phalaenopsis. 
Mean of squares 

d.f Source of variation 
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74371.415 * 1957.41** 35612.172** 78.239** 8581** 12.107ns 8.007** 1 Cultivar © 

426.238 * 331.412** 1157.521** 47.261ns 1462.765ns 3.51ns 1.358** 3 NO3/NH4 ratio (N) 
11.512 ns 31.872ns 1607.391ns 1.351** 41.09** 1.712ns 0.638* 2 Substrate (S) 
6.372 ns 56.507* 548.284* 0.568ns 36.90** 7.308ns 0.381ns 2 C× N 
4.629 ns 5.412ns 59.186ns 0.361ns 26.186ns 0.474ns 0.682ns 2 C× S 
2.214 ns 6.31ns 381.59ns 0.197ns 23.1073* 0.986ns 0.256ns 6 N × S 
4.472 ns 12.415** 187.357** 0.274ns 32.942ns 0.481ns 0.171ns 6 C× N × S 

2.81 9.006 374.631 .158 21.416 .285 .259 48 Error 

15.21 10.05 12.42 23.41 18.32 18.54 11.25  - CV (%) 

 � ** �*ns :�JP+ &��/! f
!�! )�  >�	(C' ?@� �� �'�5  �1 �JP+ &��/! �*#% � 3H��.�'�  

*, **, ns: Significantly difference at 5 and 1% of probability level and non-significantly difference, respectively. 
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Table 4. Mean comparison effect of different ratios of nitrate to ammonium in some physiological and morphological 

indices of Phalaenopsis. 
Electrolyte 
leakage (%) 

SPAD 
index 

Calcium  
(%) 

Total 
nitrogen (%) 

Leaf area  
(cm2) 

Diameter of 
petal (cm) 

Vase life 
(day) 

NO3:NH4 ratio 

16.71 b 0.43 c 2.71 a 3.48 a 116.25 a 7.64 a 10.32 b 90:10 
16.24 b 0.59 b 2.69 a 3.57 a 118.23 a 7.78 a 12.62 a 75:25 
23.67 a 0.71 ab 1.53 b 3.34 a 106.34 b 7.49 a 10.21 b 50:50 
26.19 a 0.86 a 1.39 b 3.65 a 101.38 b 7.36 a 7.68 c 25:75 

 >�	(C' ?@� �� =�'� �JP+ &��/! ��(.+ t�C u� 0e'3C �� =�< 9
S%�
+ B*(� �< ��5 .3%�'3% 3H��  
In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
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Table 5. Mean comparison effect of substrates on some Phalaenopsis growth indices. 
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Table 6. Mean comparison effect of substrates on some physical and chemical indicators. 
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Figure 1. Mean comparison interaction effect of nitrate and ammonium ratio and cultivar on vase life of 

Phalaenopsis. 
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Figure 2. Mean comparison interaction effect of substrate and cultivar on shoot dry weight of Phalaenopsis. 
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