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ABSTRACT

This study was conducted to evaluate peppermint and guar's morphological characteristics and yield
reaction to different intercropping ratios under simultaneous and relay conditions at the research farm of
Agricultural Sciences and Natural Resources University of Khuzestan during 2017-2018 growing season.
The experiment was conducted as a factorial arrangement in a randomized complete block design with
four replications. Planting time at two levels including simultaneous and relay (Guar cultivation 45 days
after peppermint emergence) and intercropping ratios at five levels including sole peppermint, sole guar,
50% peppermint + 50% guar, 25% guar + 75% peppermint and 25% peppermint + 75% guar were
experimental factors. The results showed that the highest height and stem and leaf number of guar were
obtained from sole cropping of this plant and 75% guar + 25% peppermint intercropping. In monoculture
and 75% guar + 25% peppermint, guar forage yield was higher. The highest number of peppermint leaves
(311) was observed in monoculture and the best treatment in terms of biological yield was the sole
cultivation of peppermint (637 Kg.ha?). Finally, the results of this experiment showed that in terms of
guar characteristics, monoculture treatment and 75% guar + 25% peppermint in simultaneous
intercropping and in terms of peppermint traits, sole peppermint and 75% peppermint + 25% in relay
planting conditions were the best treatments. Due to the favorable effects of adding a new species to the
crop ecosystem, intercropping of these plants can be suggested.
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Table 1- Physiochemical properties of the experimental fild soil (depth of 0 -30 cm)

EC (ds.m™) 37
pH 7.32
Nitrogen (%) 0.026
Phosphorus (mg. kg™) 8.31
Potassium (mg. kg™ 124
OM (%) 0.78
Clay (%) 42
Silt (%) 11
Sand (%) 17
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Table 2- Variance analysis of Guar attributes influenced by ratio and time of Guar and Peppermint

intercropping
Mean of Squares
SOV Plant Stem number Leaf Leaf Stem Leaf/Stem Forage Spad
df  Height per plant Number Weight Weight Ratio Yield
Block 3 138.06™ 2.64™ 19.24" 6.36" 13.88™ 0.09™ 128.73" 60.04"
Ratio 148.02™ 24.75™ 314.60™ 3.66" 367" 0.22" 202499.47™  51.29™
Time 1 186.53™ 17.43™ 61.88" 8.68" 3.89™ 0.12" 111024.38™  154.00
R*T 42.81" 6.60" 54.74™ 0.94™ 0.13" 0.09"™ 8918.34" 8.03™
Error 21 10.40 1.83 8.25 1.19 0.94 0.05 2428.97 32.83
Ccv - 12.01 14.42 7.71 20.61 22.54 16.8 11.22 10.90
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Table 3. Mean comparison the effects of guar and peppermint intercropping ratio and time on leaf and
stem weight and leaf/stem ratio in guar.

Treatment Leaf Weight  Stem Weight  Leaf/Stem Ratio
Time

T, 5.83? 4.65% 1.447

T, 4.79° 3.95a 1.322
Intercropping ratio

P, 5.828 5.20° 1.56°

Ps 4.73° 3.62° 1.48%

Pa 4.72° 3.97° 1.25%

Ps 5.96° 4.41% 1.22¢
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Same letters in the same column are not significantly different at p<0.05 based on LSD test. P2: sole guar, P3: 50% peppermint +
50% guar, P4: 25% guar + 75% peppermint, P5: 25% peppermint + 75% guar. T,. Simultaneous intercropping, T,: Relay

intercropping.
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Figure 1. Effect of different ratios and time of intercropping on plant height (a), stem (b) and Leaf number
per plant (c) and Forage yield (d) of guar. (P2: pure cultivation of guar, P3: 50% peppermint + 50% guar,
P4: 25% guar + 75% peppermint, P5 25% peppermint + 75% Guar). Column with similar letters are not
significantly different at p<0.05 based on LSD test.
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Table 4. Variance analysis of peppermint properties affected by ratio and time of guar and peppermint

intercropping
Mean of Squares
S.0v Plant Leaf Leaf Stem Biological Spad Essential oil
Replication 3 25.70™ 2206.10"™ 207.14™ 100.97" 1720.65" 12.41™ 0.06™
Treatment 6 114.14™ 7016.93™ 425.15™ 562.24™ 94.342.40™ 9.61" 0.62™
Error 18 8.97 1209.88 76.05 39.45 4724.78 29.36 0.05
CV (%) - 6.95 13.75 17.22 23.00 17.19 10.42 12.95

o0 Sy g g Jleixl a5 (g4l e g o S uf onies L oS Sy s g %0 NS
ns, * and **: Non significant and significant at 5% and 1% of probability levels, respectively.
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Table 5. Mean comparison of the effects of guar and peppermint intercropping ratios on some
characteristics of peppermint.

Plant Leaf Biological Essential oil LER
Treatment Height Leaf Ntljmber Weight _Stem Yield (&g.ha‘ percentage (%)

(cm) per plant @ Weight (g) 7
P, 51.7% 311.72 67.3% 48,32 673.7% 1.67% -
PsT; 40.9% 228.3¢ 47.80d 23.5° 269.4¢ 2.8 0.97
P;T, 41.1% 242.1% 51.1% 17.05° 385.9¢ 2.07? 1.21
P,T, 43.2b 282.8% 57.3%® 29.65° 417.4% 1.45¢ 1.21
P, T, 48.7% 286.7% 53.1% 30.9° 518.5° 1.00¢ 1.22
PsT, 37.4¢ 205.8¢ 42.5% 21.8° 250.3¢ 1.95% 1.34
P:T, 38.2¢ 209.5¢ 34.9¢ 27.8° 287.7% 1.87% 1.42
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e letters in the same column are not significantly different at p<0.05 based on LSD test. . P3T1: first time, 50% mint + 50%
, P3T2: second time, 50% mint + 50% guar, P4T1: first time, 75% peppermint + 25% guar, PAT2: second time, 75% peppermint
% guar, P5T1: first time, 25% peppermint + 75% guar, P5T2: second time, 25% peppermint + 75% guar
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