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ABSTRACT

Polyamines are low molecular weight organic polycations containing two or more amino groups and their application
in agriculture is going to increase as a result of their positive impact on plant physiological responses. This
greenhouse study was applied in a factorial experiment based on completely randomized design to evaluate the effects of
polyamines (putrescine and spermine) at four levels (0, 0.5, 1 and 2 mM) on morphophysiological characteristics of
Dutch iris (Iris hollandica 'Blue Magic'). Foliar spraying treatments were performed from 3-leaf stage, weekly. The
results showed that putrescine and spermine increased vase life and flower diameter and the highest record was
observed in 2 mM putrescine treatment. Plants that treated with 2 mM putrescine and spermine had the greatest
amount of petals anthocyanin and leaf chlorophyll content. All polyamines treatments increased post-harvest flower
fresh weight and petals soluble solids content and the maximum rise was detected by 2 mM putrescine application.
According to the results of this study, the best results were found in both 2 mM putrescine and 1 mM spermine
treatments, where the lowest electrolyte leakage and malondialdehyde content and the most antioxidant enzymes
catalase and ascorbate peroxidase activities was obtained.
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Table 1. Results of variance analysis effect of putrescine and spermine on some traits of cut flower Dutch iris,
Blue Magic.

Mean of squares

Source of variation  df Flower diameter Vase life TSS Relative fresh weight
start 3rd day 8th day start 3rdday  8thday
Putrescin (a) 3 248.02 62.138 0.1125 0.1689 0.0538 0.8647™  175.93 142.9
Spermine (b) 3 334.69™ 22.67" 0.0749™ 0.1156™ 0.0775" 1.4314™ 160.67" 125.8"
Interaction (axb) 9 2.008™ 0.382" 0.031™  0.0035™  0.0023™  0.7432" 1497  0.967"
Error 48 1.398 0.3693 0.0142 0.0113 0.0111 3.518 1.2008 1.2
C.V. (%) 4.17 4.43 4.28 6.18 6.1 4.5 5.1 2.46

Aoy ) g0 il s jo jls ge Dglas ¢l pme Dolis Sg o Ay s

#* NS

ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.

Sezmegh 355 Goupasls J5 Olio (S Greseel 5 O e Sl 5Nl aolie ¥ Jou
Table 2. Mean comparison effect of putrescine and spermine on some traits of cut flower Dutch iris, Blue Magic.

Vase

Treatment (mM) life TSS (%) Relative fresh weight (%)
(day) start 3rd day 8th day start 3rd day 8th day
0 10.93° 4.928° 4719° 2.522° 124.25° 94.58¢ 83.981
Putrescine 0.5 13.64° 5.06" 4.865° 3.621° 124.5° 98.57° 87.23°
1 14.91° 5.061° 4.914° 3.642° 124.64° 100.9° 89.56°
2 15.29° 5.128° 4.954* 3.659° 124.8 102.1° 90.77°
0 11.14° 4,947 4.738° 2.508° 124.14° 94.35° 83.75°
Spermine 0.5 13.52¢ 5.058° 4.887° 3.613° 124.56% 99.97° 88.63"
P 1 14.16° 5.084° 4,895 3.621° 124.85% 100.58%* 89.25%
2 14.95°% 5.091° 49317 3.646° 124.64° 101.25° 89.91°

Wl gl sre ol ao s iy Jleil e jo (S piie B SO Bl b ol Kl g 0 0
In each column means followed by at least a common letter, are not statistically different at 5% probability level.
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Figure 1. Mean comparison effect of putrescine (A) and spermine (B) on flower diameter of cut flower Dutch iris,
Blue Magic.
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Table 3. Results of variance analysis effect of putrescine and spermine on some traits of cut flower iris, Blue Magic.

Mean of squares

Source of - -

L df . lonic leakage Malondialdehyde (MDA)
variation Chiorophyll anthocyanin start 3rdday  8thday start 3rdday  8thday
Putrescin (a) 3 0.2147 76.57" 11.02" 28547 8249  0.0018™  0.896  4.684"
Spermine (b) 3 0.308™ 44.04” 6.334" 17677  59.92” 0.004™  0.654™  3.688
Interaction (axb) 9 0.09™ 0.849" 0.438" 8.48" 35.63™  0.0063™  0.243"  1.714"
Error 48 0.0032 0.301 0.155 0.201 0.252 0.0069 0.0051 0.0047
C.V. (%) 4.151 6.2784 3.12 3.001 2.937 5.134 4,134 2.367

oy ) 50 Jlas mda (o lo g Dglas 5 o sixe Dglas 955 oS5 Ay sk g % NS
ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.
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Table 4. Mean comparison interaction effect of putrescine and spermine on some traits of cut flower Dutch iris, Blue Magic.

Antho lonic leakage Malondialdehyde (MDA)

Treatment %rr[:lo/rogt\%;l cyanin (%) (nmol/g FW)

99 (mg/lg FW)  Start 3%day 8"day Stat 3%day 8"day
Control 3.806° 372° 16.04° 21.31% 29.77° 1619° 2899° 5766
Spermine 0.5 (mM) 4.447° 5.52° 1351° 163"  1857° 1615 1.941° 3452
Spermine 1 (mM) 4.525° 6.11° 1271 1521 17.05® 1591* 1.714° 2.695%
Spermine 2 (mM) 459° 7.32%¢ 1217°  1481° 16.05® 162° 1706° 2.758°
Putrescine 0.5 (MM) 4.425% 5.71° 1357° 16.14° 1817° 1613* 1939° 3.424°
Putrescine 0.5 (mM) x Spermine 0.5 (mM) 4516° 9.35% 1315° 1536 17.24* 165° 1718 2.721%
Putrescine 0.5 (MM) x Spermine 1 (mM) 457" 10.55 1252 1463  16.38° 1555 1.632¢ 2731%
Putrescine 0.5 (mM) x Spermine 2 (mM) 4612* 10.44° 12.14° 1425  1569° 1.612* 16677 2.765°
Putrescine 1 (mM) 4,505° 8.4° 12.14° 1425  16.05® 1.627* 1.755c  2.796°
Putrescine 1 (mM) x Spermine 0.5 (mM) 4592° 9.23% 12.29° 143% 1599 1554* 1657 2.674°
Putrescine 1 (mM) x Spermine 1 (mM) 4.614* 10.32° 12.12° 1414  1568' 1.656° 1.622°  2.589°
Putrescine 1 (mM) x Spermine 2 (mM) 4623 1161 12.08° 14104 1559 1.641* 1607d 2515®
Putrescine 2 (mM) 4511° 8.44° 1281 13.83® 1567" 1675 1.558° 2479®
Putrescine 2 (mM) x Spermine 0.5 (mM) 4.608® 9.45™ 12.04°  14.05° 1525%® 1571* 1506% 2.434°
Putrescine 2 (mM) x Spermine 1(mM) 4617* 11.93° 11.49°  1337°  15.09° 1649 145le  2.396°
Putrescine 2 (mM) x Spermine 2 (mM) 4.625° 1213 115° 1361®  1529% 1633 1.497%  2.399°

Wl gl pme ol wo s iy Jleisl e )8 (S pie B SO Bl b ol Sl gt 0 0
In each column means followed by at least a common letter, are not statistically different at 5% probability level.
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Table 5. Results of variance analysis effect of putrescine and spermine on some traits of cut flower Dutch iris,
Blue Magic.

Mean of squares

Source of df Catalase (CAT) Ascorbate peroxidase (APX)

variation start 3rd day 8th day start 3rd day 8th day
Putrescin (a) 3 0.0001"™ 0.0158" 0.1047" 0.0002™ 0.0564™ 1117
Spermine (b) 3 0.0002™ 0.0231" 0.142™ 0.0012™ 0.0555™ 0.266™
Interaction (axb) 9 0.0003" 0.0121™ 0.128" 0.0085™ 0.0388" 011"
Error 48 0.0001 0.0008 0.0005 0.0128 0.0128 0.0074
C.V. (%) 3.917 3.718 4.448 4,121 4,501 4.706

ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability levels, respectively.

Sezmegly 355 G pasles J5 Slio (S p el 5 e e JlEe Sl S0ke aslie £ Jgax
Table 6. Mean comparison interaction effect of putrescine and spermine on some traits of cut flower Dutch iris, Blue Magic.

Catalase (CAT) Ascorbate peroxidase (APX)

Treatment (U/mg protein) (U/mg protein)

start 3rd day 8th day start 3rd day 8th day
Control 2.826° 2.249° 0.956° 2.586° 2.173° 1.113°
Spermine 0.5 (MM) 2.849* 2.509° 1.648% 2.569* 2.452¢ 1.433¢
Spermine 1 (mM) 2.841% 2.531° 1.653° 2.552% 2.537° 1.64°
Spermine 2 (mM) 2.852° 2.533° 1.658™ 2.592° 2578° 1.491°
Putrescine 0.5 (MM) 2.856° 2.513° 1.652° 2.563° 2.448¢ 1.418°
Putrescine 0.5 (mM) x Spermine 0.5 (MM) 2.847% 2.521™ 1.659" 2.632° 2.542™ 1.489°
Putrescine 0.5 (mM) x Spermine 1 (mM) 2.849° 2.537° 1.661° 2571° 2.557™ 1.998%
Putrescine 0.5 (mM) x Spermine 2 (mM) 2.858% 2.542% 1.666° 25232 2.598° 2.038°
Putrescine 1 (mM) 2.856° 2.519™ 1.657™ 2.611° 251% 1.95°
Putrescine 1 (mM) x Spermine 0.5 (mMM) 2.85° 2.539" 1.661° 2.515% 2.502% 1.958°
Putrescine 1 (mM) x Spermine 1 (mM) 2.845° 2.545%® 1.663° 2534 2.521% 1.961°
Putrescine 1 (mM) x Spermine 2 (mM) 2.851° 2.543% 1.661° 2.616° 2.603° 2.043°
Putrescine 2 (mM) 2.846° 2.541%® 1.652° 2.533° 2.55% 1.998%
Putrescine 2 (mM) x Spermine 0.5 (mM) 2.856° 2.546% 1.662° 2.624% 2.611° 2.024°
Putrescine 2 (mM) x Spermine 1(mM) 2.847° 2.5517 1.675% 2.597° 2.617° 2.051°
Putrescine 2 (mM) x Spermine 2 (mM) 2.854° 2.549° 1.66" 2.555% 2.584° 2.032°

MRS S EPRUN F WS Ty PUES IS SUR-DRE JEIE VY LRC PRI N < PPV OV SR
In each column means followed by at least a common letter, are not statistically different at 5% probability level.
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