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ABSTRACT

To study the effect of deficit irrigation and zeolite application on water use efficiency, oil yield and phenology of
hemp, a split plot experiment was conducted in a randomized complete block design with three replications in
Shahrekord University. Treatments included irrigation at four levels (supplying 40, 60, 80 and 100% water
requirement of crop) as the main plot and application of zeolite at three levels (no application, application of 5 and
10 tons of zeolite per hectare) as sub plot. The results showed that the length of the reproductive period was
affected by irrigation and zeolite treatments and their interactions. By decreasing irrigation water supply, the
length of the growth period decreased, although the reproductive stages were more sensitive than the vegetative
stages. With increasing defficit irrigation intensity, oil yield, as a function of grain yield and oil content, decreased
significantly. But, zeolite application prevented the oil yields to be reduced to some extent. Zeolite improved the
water consumption per unit of yield on low and medium levels of drought stress with 19.9% and 17.5% than
control treatment. Application of 10 tons of zeolite per hectare, at 60 and 80 percent supplying of the crop water
requirement, modified the adverse effects of drought stress to hemp.

Keywords: water productivity, reproductive phase, Cannabis ,drought stress, leaf water content.
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Fig. 1. Monthly average of temperature (A) and total precipitation (B) in 2014 & 2015 years
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Table 1. Field soil characteristics (means of two years)

Soil characteristic

EC (dS.m™) 0.594
pH 7.74
Nitrogen (%) 0.127
Phosphorus (mg.kg™) 19.25
Potassium (mg.kg™) 363
Organic matter (%) 1.024
Mineral components of soil

Clay (%) 353

Silt (%) 34.0

Sand (%) 30.7
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Fig. 2. Effect of deficit irrigation treatments on hemp phenology in 2014 growing season
(W.R.: Water Requirement)
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Fig. 3. Effect of deficit irrigation treatments on hemp phenology in 2015 growing season
(W.R.: Water Requirement)
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Table 2. Mean squares and degree of freedom of studied traits

Mean squares

Source Of Variation  df —p 7 erony Oil yield WUEDy WP
Year (Y) 1 479 ns 0002  Ns 000005 1S 0.010 ns
Block(Year) 4 325 49.22 0.0004 0.0008
Irrigation (1) 3 129899 faad 1317 okl 0.002 okl 0.202 ol
Y*I 3 863 * 9819  ** 0.001 ok 0.030 o
Block*I(Y) 12 137 5511 0.0004 0.003
. *% **k **k **k
Zeolite (2) 12464 235.4 0.141 0.217
Y*Z 878 9010 @ ** 0.006 o 0.020 o
1*Z 7437 35.041 0.012 0.021
Y*1*Z 6 1180 3257 ns 0.002 > 0.006 ns
Error 32 132 1.918 0.0003 0.004
CV (%) 757 6.81 535 762

aoy0 ) mhu )0l pe g )0 e e o 5 4y e NS

ns & **: non-significant and significant at 1% level, respectively
WUEDby: Water Use Efficiency of biological yield; WP: Water Productivity

Jlo &L » (20005 (s, 4 Sy g )kl (S (e Silie uglio ¥ o
Table 3. Mean comparison of irrigation and zeolite interaction on slicing method by year

year Water requirement Zeoliti ét.ha‘l) Sf;ozolt Zveight (g.m‘zz (gonj;{%iaiol%c
100% 5 4163 : 0.38 i
be erg
0 333.9 0.32
10 3374 ° 0.407 o
80% 5 214.8 ! 0.35 o
Year 2014 0 283.5 a 0.303 19
10 237.1 ¢ 0.417 °
60% 5 184.1 9 0.327 e
0 167.8 " 0.327 e
10 183.2 9 0.49 2
40% 5 144.1 ! 0.33 o
0 165.9 " 0.287 9
10 360.2 P 0.457 °
100% 5 386.4 é 0.383 ¢
0 3337 ¢ 0.33 ¢
10 333 ¢ 0.403 ¢
80% 5 246.3 d 0.38 ¢
a er
Year 2015 0 7085 “ 7y v
60% 5 206.1 ¢ 0.297 ¢
0 200.2 ¢ 0.287 e
10 187.3 ¢ 0.537 é
40% 5 156 ! 0.23 9
0 143.9 ! 0.267 '

O o lo gime M JBlas yg03T) aiiilad o e M K080 b (gm0 50 S pie B> sllo slanSibs o Jlo o 40

.(M)Q

In each year, means with same letter in each column was non-significant (LSD test, 5% level)

WUEDby: Water Use Efficiency of biological yield
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Table 4. Means comparison of irrigation and zeolite interaction on water productivity and grain oil yield

Water requirement Zeolite (t.ha™) Oil yield (g.m?) WP (g. m2mmH,0™)
10 36.27 a 0.112 a

100% 5 30.98 b 0.100 b
0 25.09 d 0.083 ¢

10 28.40 ¢ 0.104 b

80% 5 2151 e 0.082 c
0 19.63 f 0.081 c

10 17.23 9 0.081 c

60% 5 17.41 9 0.083 c
0 14.34 h 0.069 d

10 12.19 i 0.081 c

40% 5 10.99 ij 0.077 c
0 9.97 i 0.069 d

(22,3 O mhaw o g OS] JBlos Q}aﬂ) sl le pae BB 0SS L gt ;0 50 S piie B> b sl Sls (JLo jo p8
In each year, means with same letter in each column was non-significant (LSD test, 5% level)

WP: Water Productivity
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Table 5. Mean comparison of irrigation effect on leaf water content during 2014 growing season

Water requirement

Vegetative Water Content (%)

Reproductive Water Content (%)

100% 58.77
80% 52.32
60% 44.03
40% 3114

a 50.57 a
b 41.25 b
c 32.47 °
d 25.91 d

(20,3 O mhaw o ls g BT JBlas> Qj.a)']) il le e BB KaS, L S i By slls sla oSk (gt o 40
In each column, means with same letter was non-significant (LSD test, 5% level)
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Table 6. Mean comparison of zeoliteeffect on leaf water content during 2014 growing season

Zeolite (t.ha™)

Vegetative Water Content (%)

Reproductive Water Content (%)

10 48.44
5 46.17
0 45.10

39.81 8
38.42 b
34.42 ¢

(200 O gl ¢ I3 sime BB JBlas y903T) ariilad o gime NS K085 b S i By (gl (la il (g 2 00
In each column, means with same letter was non-significant (LSD test, 5% level)
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Table 7. Mean comparison of irrigation and zeolite interaction on leaf water content during 2015
growing season

Water requirement Zeolite (t.ha™)

Vegetative Water Content (%)

Reproductive Water Content (%)

10 61.74
100% 5 58.02
0 58.08
10 51.46
80% 5 51.81
0 51.86
10 46.09
60% 5 46.08
0 42.44
10 32.45
40% 5 29.35
0 29.73

a 53.37 a
b 52.98 a
b 46.13 b
c 41.98 ¢
¢ 42.26 c
¢ 38.1 d
d 36.65 d
d 33.99 e
e 27.54 f
f 27.71 f
9 25.73 f
9 23.35 9
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In each column, means with same letter was non-significant (LSD test, 5% level)
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Fig. 4. Relationship between Water Productivity and Oil Yield with Shoot Weight and Vegetative & Reproductive
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