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Effects of biologic firitilizers and manure on ecophysiological characteristics of peppermint (Mentha
peperita L.).
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Table 1- Analysis of the manure (rotten cattle) used in the research
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16.8 0.298 0.016 0.048 0.168 439 314 187 153 238 0.69 7.64 20.3
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Source: Soil and Water Laboratory Report (1396), Research, Education Center, Agriculture and Natural Resources of Tehran
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Table 2. Some characteristics of the soil index of the central station Varamin
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Clay loam 32.1 443 28 0.74 328 7.66 0.08 7.56 1.1
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Source: Soil and Water Laboratory Report (1396), Research, Education Center, Agriculture and Natural Resources of Tehran
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Table 3- Results of chemical analysis of irrigation water
SAR Mili equivalent in liter pH Ec
Cations  Na* Cu™-Mg”™  Anions So4™  CL CosH (ds.cm)
1.2 8.3 2.2 6.1 8.5 2.3 1.5 4.7 7.6 0.69

Ol bl (oxds wlin 5 (65,98 ojge] bz 35 50 (VTP Syl olRimlel 5155 saie
Source: Soil and Water Laboratory Report (1396), Research, Education Center, Agriculture and Natural Resources of Tehran
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Table 4. Analysis of variance of different traits affected by manure and bio fertilizers in peppermint
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S0V Ot gl elilazye el wy Job 4t 5 oSy S OIS
df Plant Root Leaf fresh Leaf dry

height _ length _ weight _ weight _
Manure s 3g8 2 27.992 65.928 914.23 79.585
Biofertilizers Sos)smssS 3 3.7047 11483 ™ 127.23 7 12.654
Interaction Sz 31 6 0.2599 ™ 0.3819 ™ 0.9378 ™ 2.0844 ™
Error CialesT Uas 36 0.0323 0.9579 11.626 1.0736
CV(%) RO IS - 3.39 4.34 3.14 3.35

n.s,
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* ** respectively, are non-significant, significant at a probability level of five and one percent.
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Table 5. Comparison of mean mint under the influence of different amounts of manure and biofertilizers

Treatments e By gl ata; Jsb RS S
Plant height(cm)  Root length (cm) Leaf F. w (g) Leaf. d. w(g)
Manure
Control (my) 055 ey 44.94 ¢ 26.27° 100.06 © 27.41°¢
Manure b b b b
(3g.kgsoil)(m,) ™) oS 46.87 28.73 112.46 30.81
Manure a a a a
(5e.ke soil)(my) ©) s 3sS  47.46 29.89 118.12 32.36
Biofertilizers
Control (by) 055 g 45.87¢ 28.10°¢ 104.41° 29.74°¢
Nitroxin (b;) S gy 46.15°¢ 28.94° 107.51° 30.72°
Barvar2 (b,) Ay 46.51° 29.70 © 109.57 30.90°
Nitroxin+Barvar, (bs) 955 g0 ,» 47.16 % 30.37 112.45% 3223%
Intraction
bemyg 44511 26.08 f 96.311 ¢ 27.39¢
bom, 46.23 " 28.60 106.72 % 30.29 %
bym, 46.87¢ 29.61 % 110.20 < 31.54
bymy 44.78 " 26.81 99.231 2 28.44 '
bym, 46.55°¢ 29.63 ™ 109.93 31.19 ¢
bym, 47.12¢ 30.38° 113.60 ** 32.54 %
b,mg 46.87¢ 27.17 % 110.20 < 28.54
b,m, 46.89 ¢ 30.06 ™ 111.47 b4 31.54
b,m, 4743°¢ 31.85° 118.81 % 32.64
bsmg 4523 ¢ 28.01 % 103.25 29.29 f
bsmy 47.82° 31.13%® 115.23 ®¢ 33.24 %
b;m, 48.42° 31.97° 118.88° 34.18°

8505 0929 o e B ws o iy Jleis| mhaw jo (SSls O905) 5 lS e By S0 Jilas a5 eboSbe o
There is no significant difference between mean in at least one common word in the Duncan test at the probability level of 5%.
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Table 6. Analysis of variance of different traits affected by manure and biofertilizers in peppermint

Ms Gl e o Silee
5.0.V Ol glie )3 Ky Sl S SES o A dglS b st bl de
sol;T  F.W.plant ~ D. W Plant Chlo a Chlo b Essential oil
content
df
Manure s 355 2 696.16 " 79371 " 0.0006 0.0010 ™ 0.0832 "
Biofertilizers Siglsess 3 52635 53247 0.0004™  0.0003™  0.0258"
Interaction Bl S 6 28.921™  2.8387™ 0.0001 ™ 0.0001™  0.0028 ™
Error glejl s 36 30.967 2.8918 0.00005 0.00036  0.0048
CV(%) Sl ys 311 4.85 432 4.15 311
Wy Ko g iy Jleiol mhaw )0 o e ls gixe pé ol 4 sk LS
n.s, ¥, ** respectively, are non-significant, significant at a probability level of five and one percent.
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Table 7. Comparison of mean mint under the influence of different amounts of manure and biofertilizers

Treatments e N ) gy i 39 b Jids,ls a dg,ls bl ao s
F.W. plan D. W Plant Chlo b Chlo a Essential oil
€] (® (mg.gr) (mg.gr) content (%)
Manure
Control (mo) 555 5% 172.1°¢ 57.37°¢ 0.378° 0.600 " 2.15¢
Manure 3g.kgsoil)(my) ¢y 4 . 178.8° 59.71° 0.391° 0.605 " 2.24°
Manure (5g.kg soil)(ma) ) 1 s 1853 61.82° 0.398 * 0.615* 2.30*
Biofertilizers
Control (by) 565 s 169.2 ¢ 56.72°¢ 0.386 * 0.600 * 217"
Nitroxin (b,) Sy 178.1° 59.57° 0.388 * 0.608 223°
Barvar2 (b,) Y 5k 182.5%® 60.71 % 0.387% 0.606 * 2.24°
Nitroxin+Barvar; (b) 5,5 45 10 184.6° 61.55° 0.396° 0.611° 2.28°

8505 0929 o sae B ws o iy Jleis| mhaw jo (SSls O905) 5 lS e By S0 Jilas a5 eboSbe e
€There is no significant difference between mean in at least one common word in the Duncan test at the probability level of 5%.
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Table 8. Analysis of variance of different traits affected by manure and biofertilizers in peppermint

M Gl 5eSibes
S.0.V Ol s aolie sl azyo g e Sid Jlade uilel s Slee Jgiie aoy O duo o
df Nitrogen Phosphorus  Essential Menthol Menthone

content content oil yield percent percent
Manure ol 255 2 0.6001°  0.0051 " 0.1343 58.102°  8.7971°
Biofertilizers  yjslsmsss 3 064237 00125 00637 6.0896°  34316™
Interaction NEE 6 0.0049™  0.0001 ™ 0.0038™  02672™  0.1103™
Error ol s 36 0.2737 0.0009 0.0043 2.9471 25632
CV(%) Syt 5 4.89 9.99 6.36 5.58 9.98
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n.s, ¥, ** respectively, are non-significant, significant at a probability level of five and one percent.
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Table 9. Comparison of mean mint under the influence of different amounts of manure and biofertilizers

Treatments

e 059 slake b jlade ol 5 ,Sles Jgie w0 OFe do o
Nitrogen Phosphorus Essential oil Menthol Menthone
content(g.kg) content(g.kg) yield(g.vase) percent (%)  percent (%)
Manure
Control (my) 555 S 5.043° 0.476° 1.236¢ 28.90°¢ 16.81°
Manure 3g.kgsoil)(my) ¢y _, s 5222 0.496™ 1.341° 30.72° 1597 ®
Manure (5g-kg soi)(my) ) o s 5.443° 0.512° 1.419° 32.71° 15.33°
Biofertilizers
Control (bg) 555 5% 4.998° 0.453° 1.233° 29.86° 1542°
Nitroxin (b;) oS g i 5.355%® 0.488° 1.332° 30.69 15.83°
Barvar2 (b,) Y ok 5.037° 0.513 1.359 % 30.96 ° 16.26°
Nitroxin+Barvar, (bs) 365 30 5.485° 0.526° 1.405*° 31.58* 16.65*°

D)5 g2yl sime BB as o iy Jleizl mhaw )0 (S5l (gej] 0 WIS e B S0 JBlas oS ol Silee (ye
There is no significant difference between mean in at least one common word in the Duncan test at the probability level of 5%.
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