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Effect of Different Deficit Irrigation and Salinity Management on Leaf,
Shoot and Root Growth of (Mentha piperita L.)
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Abstract

In order to study the effects of deficit and salinity water stresses on aerial and underground organs of Mentha piperita L. two separate experiments
were conducted. A randomized complete block design factorial experiment with three replications was designed at 2017-2018 year in a research farm
of department of water engineering, campus agriculture and natural resources of Razi University. Water deficit experiment included three levels (100
(Control), 80 and 60% irrigation requirement) and salinity experiment included four levels control (0.9, 2, 3 and 4) dS/m. The results showed that the
effect of water deficit stress on aerial characteristics (shoot fresh and dry weight, leaf fresh and dry weight, leaf area and shoot height) and
underground organs (root dry weight, root length, root area, volume and density) were significant. The maximum and minimum of leaf dry weight for
100 and 60% of irrigation requirement observed 2.47 and 1.54 grams per plant. With application of 20 and 40% irrigation deficit leaf area in
comparison with control 22 and 31% decreased. With application of water irrigation salinity for 2, 3 and 4 dS/m leaf area 15, 20 and 47% decreased.
The highest tolerance salinity of Mentha piperita L. was obtained as 3dS/m.

Keywords: Aerial characteristics, Irrigation requirement, Leaf area, Lysimeter, Tension, Underground organ.
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Table 1. Meteorological parameters for 2017-2018 growth season

Month Average air temperature Relative humidity Average wind speed Monthly precipitation Radiation

(°C) (%) (m/s) (mm) (W/m?)
May 24.31 30 1.25 0 316.82
June 29.61 18.61 1.02 0 325.69
July 29.76 21.04 11 0 282.68
August 27.29 19.82 0.99 0 268.15
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Table 2. Physical characteristics of research site soil

Depth Bulk density Soil Sand Silt Clay
(cm) (g/em®) texture (%) (%) (%)
0-25 1.2 Silty clay 8.7 46.9 44.4

Table 3. Chemical characteristics of research site soil

pH EC P K Organic carbon Mn Fe Zn Cu
(wmohs/cm) (ppm) (ppm) (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg)
7.3 12 26 440 7.8 119 1.36 1.64
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Table 4. Analysis of variance of deficit irrigation on aerial characteristics of peppermint (Mean square)

Source of Degree of Leaf wet Leaf dry Shoot wet Shoot dry .
variation freedom weight weight weight weight Leaf area Plant height
Replication 2 0.05098 ns 0.0136 ns 0.4061 ns 0.0398 ns 62.8377 ns 0.1733 ns
Deficit treatment 2 16.1042 0.712™ 16.0163 ™ 0.2337" 19770.11 ™ 148.34 ™
Error 4 0.3713 0.0169 0.2975 0.018 110.19 0.6023
CV (%) 7.45 6.23 7.11 8.69 2.58 2.81
12 . 3
E 10 b E 2.5 * a
S S
jéh 6 c % s b
Z :
: ¢ e o1
5a k=1
22 En.s .
0 0
100 80 60 100 50 60
— 12 [ a 2 [ )
ERUIS g
% s L %LS F b b
% b b 2
s 6 - =]
= = 1-
N I l ;
= Sos
2 2 - 2
= &
0 0
100 80 60 100 S0 60
600 40 a
a
o 500 |
9%400 - ® c Ew I b c
E:mn F %2{, L
: E
"; 200 E
3 100 = 10
0
100 80 60 0
100 80 60
Figure 1. Average comparison of deficit irrigation on aerial characteristics of peppermint
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Table 5. Analysis of variance of salinity on aerial characteristics of peppermint (Mean square)

Source of Degree of Leaf wet Leaf dry Shoot wet Shoot dry Leaf area Plant height

variation freedom weight weight weight weight
Replication 2 0.0967 ns 0.1208 " 0.2793 ns 0.0315 ns 1135.51 ns 1.8854 ns
Salinity treatment 3 6.7372" 0.3483 ™ 17.1926 ™ 0.3776 ™ 2844221 24.82™
Error 6 0.4797 0.0184 0.3899 0.0353 131.99 0.8829
CV (%) 7.81 6.29 8.45 13 2.93 2.99
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Figure 2. Average comparison of salinity on aerial characteristics of peppermint
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Table 6. Analysis of variance of deficit irrigation on underground characteristics of peppermint (Mean square)

Source of Degree of Root dry Root Root Root

variation freedom weight volume length area density
Replication 2 0.0172 ns 2.6405 ns 24566.83 ns 3777.047 ns 0.8711 ns
Deficit treatment 2 23325 186.1093 ™ 25889707.54 ™ 807465.99 0.0099
Error 4 0.0921 236772.52 4252.64 0.00007
CV (%) 13.16 8.46 5.65 6.9

Table 7. Average comparison of deficit irrigation on underground characteristics of peppermint

Deficit treatment Root dry weight Root volume Root length Root area Root density
(%) (g/Plant) (cc/Plant) (cm/Plant) (cm?/Plant) (g/cc/Plant)
100 3.2167 a 25.3333a 9081 a 1699.35a 0.15a
80 2.24b 20.7933 b 4610.1 b 1096.92 b 0.1267 b
60 1.4567 ¢ 10c 3544.3b 666.51 c 0.1067 ¢

Table 8. Analysis of variance of salinity on underground characteristics of peppermint (Mean square)

Source of Degree of Root dry Root Root Root
variation freedom weight volume length area density
Replication 2 0.0015 ns 3.1393 ns 100468.13 ns 7138.7386 ns 0.00005 ns
Salinity treatment 3 0.9524 ™ 51.6199 1217670.91 322215.2551 " 0.00007 ns
Error 6 0.0351 567242.04 8158.91 0.00009
CV (%) 6.72 11.43 6.78 7.41
Table 9. Average comparison of salinity on underground characteristics of peppermint
Salinity treatment Root dry weight Root volume Root length Root area Root density
(dS/m) (g/Plant) (cc/Plant) (cm/Plant) (cm?Plant) (g/cc/Plant)
0.9 (Control) 32la 25.33a 9081 a 1699.35a 0.1367 a
2 3.11lab 22.95ab 6953.4 b 1414.82 b 0.1267 a
3 2.836b 22.22b 6091.5 b 1304.24 b 0.1267 a
4 197¢c 15.64 ¢ 4226.5 ¢ 908.16 ¢ 0.1267 a
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Figure 3. Production function of peppermint. a) Deficit management; b) Salinity management.
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. Mentha piperita L.
. Essential oil
. Menthol
. Relative water content
. Chlorophyll
. Electrolyte leakage
. Proline
. SPAD
10. Stomatal conductance
11. Antioxidant
12. Lysimeteric
13. Digimizer
14. Tennant
15. Atkinson
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