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ABSTRACT

In order to investigate effect of humi-forthi biostimulator and L-arginine amino acid on growth, physiological and
biochemical characteristics of marigold (Tagetes erecta) under drought stress, a factorial experiment based on a
completely randomized design with three replications was carried out. The first factor was humi-forthi at three levels
(0, 2.5 and 5 mg/l), the second factor was L-arginine at three levels (0, 1.5 and 3 mM), and the thirs factor was
drought stress at three levels (100%, 70%, and 40% FC). Traits including the number of flowers, flower diameter,
total chlorophyll content, SOD enzyme activities, and NPK concentrations were measured. The results indicated that
drought stress, especially 40% FC, significantly influenced all morpho-physiological traits of marigold. There was
observed a reduction flower diameter and number, chlorophyll content, and NPK under drought stress, whereas an
increase was recorded for SOD activity and carotenoid. In most traits, 5 mg/l humi-forthi was more effective in
respect to 2.5 mg/l and control. In addition, 3 mM L-arginine significantly had greater impact in respect to control
and 1.5 mM. The interaction of humi-forthi, L-arginine and drought stress was significant on total chlorophyll, SOD
activity, P and K (P<0.05). The treatment of 5 mg/I humi-forthi + 3 mM L-arginine is the most effective treatment for
alleviating the adverse effect of drought stress particularly 40 % FC.
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Table 1. Results of variance analysis of foliar application with L-arginine and humi-forthi and drought stress on some
traits of African marigold

MS

Source of variation df Flower Flower Chiorophyll  Carotenoid ~ SOD N K p
number diameter

Humi-forthi 2 66 87" 0.154" 0.029” 6227 115 146" 0.009”
L-arginine 2 082° 433" 0.115™ 0.037™ 195" 059” 066~ 0.003"
Drought stress 2 12017 435" 0.611" 0123 779" 256™ 133" 0.004”
Humi-forthi x L-argenine 4 045® 1.2" 0.022™ 0.022™ 050" 0.14™ 018" 0.0001"
Humi-forthi x Drought stress 4 030™ 048" 0.024 0.006™ 038" 165" 0277 0.0002”
L-arginine x Drought stress 4 025" 034" 0.056™ 0.014™ 013" 277 0417 0.003"
Humi-forthi x L-argenine x Drought stress 8 013™ 0.45™ 0.057" 0.09™ 008" 0.16™ 0.13™ 0.00008
Error 0.43 0.56 0.45 0023 0008 008 0001 0.004
CV 28.2 15.6 12.6 20.7 48 952 101 9.49

*,** ns: Significanctly differences at 5 and 1%, of probability levels, and non-significantly difference, respectively.
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Table 2. Mean comparison effect of humi-forthi on
floer number, flower diameter and carotenoid in
African marigold

Humi- Flower Flower .

forthi number diameter Carotenoid
Control 1.55b 4.3b 0.67b
2.5 mgl/l 181b 4.6b 0.68b
5mg/l 2.48a 5.4a 0.86a

A3l o o s Dglas pas saias liS gt ;2 )0 alie By >
Similar letters in each column show no significant difference.
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Table 3. Mean comparison effect drought stress on
flower number, flower diameter and carotenoid in

African marigold

Flower Flower

Drought number diameter Carotenoid
100% FC 2.25a 5.8a 0.68b
70% FC 2.4a 5.1b 0.72b
40 % FC 1.18b 3.4c 0.81a
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Similar letters in each column show no significant difference.
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Table 4. Mean comparison interaction effect of humi-forthi, L-argentine and drought stress on total chlorophyll in
African marigold

Drought (%FC)
100% 70% 40%
L-arginine (mM) L-arginine (mM) L-arginine (mM)

Control 15 3 Control 15 3 Control 15 3

Control 0.93 0.99 0.92 1.02 1 1.05 0.7 0.86 0.8

def cde def cde cde cde f ef ef
- - 2.5 mg/l 1.38 1.18 1.02 0.86 1.28 1.17 0.82 0.88 0.87
Humi-forthi ¢ a abc cde ef ab abced ef ef ef
5 mg/l 0.98 1.28 1.18 0.9 1.35 1.21 0.9 0.86 0.81

cde ab abc ef a abc ef ef ef

Similar letters in each column show no significant difference.
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Table 5. Mean comparison interaction effect of humi-forthi, L-argentine and drought stress on SOD activity in
African marigold

Drought (%FC)
100% 70% 40%
L-arginine (mM) L-arginine (mM) L-arginine (mM)

Control 1.5 3 Control 15 3 Control 15 3
Control 0.67 111 1.07 0.91 221 1.57 1.02 2.03 1.63

m k k | e h jk f gh
- - 2.5mgl/l 1.29 1.76 1.24 24 2.84 2.47 2.2 2.32 1.78

Humi-forthi Y i 9 i 4 b q o de 9
5 mg/l 153 177 1.25 2.73 3.12 2.86 2.62 2.73 2.03

h g ij bc a b d c f

Similar letters in each column show no significant difference.
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Figure 1. Mean comparison interaction effect of L-arginine (LA) and drought stress on leaf N in African marigold
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Figure 2. Mean comparison interaction effect of humi-forthi (HF) and drought stress on leaf N in African marigold
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Table 6. Mean comparison interaction effect of humi-forthi (HF), L-arginine (LA) and drought stress on leaf K in
African marigold

Drought (%FC)
100% 70% 40%
L-arginine (mM) L-arginine (mM) L-arginine (mM)

Control 15 3 Control 15 3 Control 15 3
347 3.57 3.61 3.02 3.3 3.25 242 2.44 242

Control i fg ef m | | r qr r
: : 3.55 3.93 42 34 343 3.37 2.55 2.56 248

Humi-forthi 2.5 mg/l - -

g g d c jk ij K p p q
5 ma/l 3.65 4.3 5.26 3.34 3.49 3.53 2.6 2.66 2.77

Y e b a ij hi gh p 0 n

Similar letters in each column show no significant difference.
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Table 7. Mean comparison interaction effect of humi-forthi (HF), L-arginine (LA) and drought stress on leaf P in
African marigold

Drought (%FC)
100% 70% 40%
L-arginine (mM) L-arginine (mM) L-arginine (mM)

Control 15 3 Control 15 3 Control 15 3
Control 0.019 0.037 0.032 0.011 0.03 0.024 0.007 0.017 0.013

Im fg hi po hij jk p Imn no
. . 0.026 0.05 0.067 0.016 0.04 0.025 0.012 0.021 0.027

Humi-forthi 2.5 mg/l Kj d b mno fo ik o Kl Kji
5 mg/l 0.035 0.062 0.072 0.022 0.044 0.032 0.014 0.027 0.035

gh c a Im e hi mno kji gh

Similar letters in each column show no significant difference.
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