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Impact of preharvest putrescine treatment on quantitative, qualitative traits and
postharvest vase life of Lisianthus (Eustoma grandiflorum cv. Miarichi Grand white)
cut flowers
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ABSTRACT

This experiment was conducted to evaluate the effect of foliar application of putrescine on the pre-harvest stage on
vegetative quality and postharvest attribtes of Lisianthus ‘Miarichi Grand white’ cut flowers. Plants were planted in the pots
containing soil, sand and peat with a volume ratio of 1: 1: 1. The pre-harvest putrescine treatments by 0 (distilled water), 0.5,
1, and 2 mM were applied as foliar spray at the stage of bud initiation. Vegetative quality attributes such as number of
flower bud, flower bud length and diameter, flower stem length, flower stem fresh and dry weight, leaf area and chlorophyll
content were measured. Results showed that application of putrescine increased number of flower bud, flower bud length
and diameter, flower stem length, flower stem fresh and dry weight, leaf area and chlorophyll content compared to the
control. Also, putrescine at 2 mM was the most effective treatments in this study. To investigate the effects of preharvest
putrescine on postharvest characteristics of Lisianthus cut flowers, the flowers were harvested when two flowers were fully
opened. The results showed that pre-harvest treatment led to increase vase life, relative fresh weight and relative water
uptake compared to the control. Also, the decrease in ionic leakage, less accumulation of malondialdehyde, reduced enzyme
activity lipoxygenase, less accumulation of H,0, and increase of antioxidant enzymes catalase and ascorbate peroxidase in
the concentration of 2 mM putrescine were observed.

Keywords: Antioxidant enzymes, lipoxygenase, malondialdehyde, vase life, vegetative quality, water uptake.
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Table 1. Effect of putrescine on vegetative quality of Lisianthus cut flowers

Degree Flower Flower Number Flower Leaf Flower Flower
Variation Source of bud bud of stem area stem fresh stem dry Chlorophyll
freedom length diameter flower length weight weight
Concentration 3 25.87 8.20 1486 76.29 20304733.77 342.55 8.35 0.17
Experimental error 8 1.59 0.45 0.82 2.25 1016268.90 64.81 1.02 0.02
Coefficient of Variation (%) 11 6.37 6.98 7.25 2.15 2.15 11.58 6.13 3.52

* **: Significant at 5 and 1%, Respectively.
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Table 2. Means of diffrent concentrations of putrescine on vegetative traits of Lisianthus

Flower Flower bud Number

Flower Leaf Flower Flower

Pu(trﬁ/lc;ne bud length diameter of stem length area stem fresh stem dry C(hr:%r/%?\%"
(cm) (cm) flower (cm) (Mm?) weight (g) weight (g)
0 15.65° 7.68° 9.42° 62.47° 43225.2° 54.39° 14.14° 4.08°
0.5 20.27° 9.13° 12.47° 70.38° 47139.8° 64.98% 16.87° 4.54*
1 20.65° 10.42° 13.57% 71.19° 47371.5° 73.16° 16.88° 457"
2 22.58° 11.51° 14.57° 74.33° 49461.4° 79.03% 18.08° 4.55%

The numbers with the same letters in each column are not statistically
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Figure 1. Impact of preharvest putrescine treatment on vase life of Lisianthus cut flowers
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Table 3. Impact of preharvest Putrescine treatment on relative fresh weight (g/gfw) and relative water uptake

(ml/gfw) in 3, 6, 9 and 12 day after harvest

. Relative Relative fresh Relative Relative Relative Relative Relative Relative
Putrescine fresh weight weight (Day  fresh weight  fresh weight water water water water
(mM) uptake (Day uptake uptake uptake

(Day 3) 6) (Day 9) (Day 12)

3) (Day 6) (Day9) (Day12)
0 1.08%¢ 1.05™ 1.00° 0.74° 0.85 1.23f 1.74° 213
0.5 1.06% 1.00¢ 0.95° 0.88™ 1.14° 1.75° 2.01f 2.31¢
1 1.05° 1.02% 0.92° 0.86° 1.19¢ 1.83° 2.25¢ 2.94°
2 1.23° 1.15° 1.08° 1.00° 1.85° 2.68° 2.92° 3.56°
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The numbers with the same letters in each column are not statistically different.
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Table 4. Impact of preharvest Putrescine treatment (2 mM) on the ion leakage, malondialdehyde
(MDA) and the activity of the enzyme lipoxygenase (LOX) in petal tissue during the postharvest time

Time (day) Putrescine (mM) lonic leakage MDA LOX
0 0 15.66 + 1.231° 1.208 +0.731° 0.808 +1.73°
2 11.53 + 0.459¢ 1.101 + 0.559¢ 0.701 + 0.559¢
3 0 22.65+1.73° 2.308 + 0.751¢ 0.908 + 1.531¢
2 20.63 + 0.559° 1.201 + 0.554° 0.701 + 0.659°
6 0 24.75 + 0.382° 3.876 + 0.482° 1.876 +0.382°
2 21.40 +0.707° 1.982 + 0.521d° 0.671 +0.707¢
9 0 28.58 + 0.452%® 5.850 + 0.525° 2.650 + 0.452°
2 22.40 +1.182° 2.825 +0.182% 1.257 +1.182°
12 0 39.63 + 1.252° 7.583 +0.352° 3.886 + 1.252°
2 25.88 + 0.572° 5.121 + 0.578" 1.622 +0.572°
Significant Degree of freedom
Time 1 2.877 6.574" 52.447
Treatment 4 0.883" 1.534™ 21.84"
TxT 4 0.230" 0.24" 9.97"
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The numbers with the same letters in each column are not statistically different (P < 0.05).

* **: Significant at 5 and 1% probability levels, respectively.
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Table 5. Impact of preharvest putrescine treatment (2 mM) on the activity of catalase (CAT) and ascorbate peroxidase

(APX) and the accumulation of hydrogen peroxide (H,0O,) in petal tissue during the postharvest time
CA

Time (day) Putrescine (mM) APX H,0,
0 0 2.100 +0.152° 3.87 +0.245° 62.27 + 6.335°
2 2.592 +0.133° 3.88 + 0.608° 58.28 + 5.506°
3 0 1.916 + 0.051° 3.42+0.214° 69.27 + 6.335"
2 1.178 £0.101° 3.90 + 0.608° 61.28 + 5.506°
6 0 0.918 + 0.042° 2.66 + 0.526° 75.16 + 3.910°
2 0.971 +0.163° 3.49 +0.428° 64.90 + 3.991°
9 0 0.826 +0.143%* 2.12 +0.356° 80.70 % 7.925°
2 22.40 +£1.182° 2.93+0.118° 72.90 +9.927™
12 0 0.676 +0.163° 1.88 +0.356° 102.8 + 5.723¢
2 0.906 + 0.143° 2.73+0.118° 94.73 + 15.280%
Significant Degree of freedom
Time 1 0.6706 253.73"
Treatment 4 0.1926™ 519.15™
TxT 4 0.118" 200.77"
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The numbers with the same letters in each column are not statistically different (P < 0.05).

, ™" Significant at 5 and 1% probability levels, respectively.
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