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Figurel. Effects of foliar application of putrescine and potassium nitrate on the percent of flowering at the time of green tip
in quince (Cydonia oblonga cv. Esfahan) tree. Means in each column having the different letter are significantly different at
5% level of probability using Duncan’s test. KOPO: Control, K1: Potassium nitrate 2%, K2: Potassium nitrate 4%,
P1: Putrescine 0.001 Molar, P2: Putrescine 0.01 Molar, K1P1: Potassium nitrate 2% and Putrescine 0.001 Molar,
K1P2: Potassium nitrate 2% and Putrescine 0.01 Molar, K2P1: Potassium nitrate 4% and Putrescine 0.001 Molar,
K2P2: Potassium nitrate 4% and Putrescine 0. 01 Molar.
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Figure 2. Effects of foliar application of putrescine and potassium nitrate on the primary fruit set in quince (Cydonia
oblonga cv. Esfahan) tree. Means in each column having the different letter are significantly different at 5% level of
probability using Duncan’s test. KOPO: Control, K1: Potassium nitrate 2%, K2: Potassium nitrate 4%, P1: Putrescine
0.001 Molar, P2: Putrescine 0.01 Molar, K1P1: Potassium nitrate 2% and Putrescine 0.001 Molar, K1P2: Potassium
nitrate 2% and Putrescine 0.01 Molar, K2P1: Potassium nitrate 4% and Putrescine 0.001 Molar, K2P2: Potassium
nitrate 4% and Putrescine 0. 01 Molar.
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Tablel. Variance Analysis of Measured traits under effect of different levels of putrescine and potassium nitrate on
measured characters of the quince (Cydonia oblonga cv. Esfahan) tree

Mean of Squares

SOV df Flowering Chlorophyl Yield Mean of Percentage of Percentage of Leaf Shoot
(%) index fruit weight terminal fruit primary fruit set area lenght
Time 1 2035.51 3.92ns 3.13** 9172.98** 48.89** 225.51** 14.16 2.6™
Errorl 3 9.09 2.36 0.55 44.19 0.25 8.45 0.11 1.05
P 2 2415 37.95** 29.10** 20663.18** 77.23** 3308.70** 271.4 40.56
K 2 90.54" 90.45** 21.31** 24586.14** 18.40** 640.80** 1181.377 209.39”
PxT 2 252,67 2.81ns 2.54** 2585.21** 18.97** 238.58* 0.09™ 1.37™
KxT 2 78.29" 5.55ns 1.85** 422.63ns 5.27** 217* 1.62"™ 0.97™
PxK 4 16.31° 10.03* 1** 1070.63* 3.02** 326.69** 21477 757"
PxKxT 4 29.75™ 2.56ns 0.19ns 2308.26** 1.57** 24.56ns 3717 1.49™
Error2 48 25.58 4.99 0.149 299.74 0.47 59.31 1.27 47.1
CcVv - 6.4 35 11.45 5 13.9 11.13 5 25
*P<0.05, **P<0.01 (According to the Duncans multiple range test). ~ P<¢/+d g P<+/+) zslaw 1o i 3 b Sl g0l b (5 0 Sne
ns: non significance Sls gixe IS 5929 pac s
P: putrescine, K: potassium nitrate, T: time by T el Ql,::i Koy yign P

relly Dl 5 gy i b Bl Jslone a5b o e Bgre S 00 (5aSiles Sl Y Jgur
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Table 2. Comparison of the percentage of final fruit set under effect of foliar application of different levels of
putrescine and potassium nitrate in quince (Cydonia oblonga cv. Esfahan) tree
Treatment % Fruit set
Time of spray
Green of bud  Full bloom

Putrescine (M)  Potassium nitrate (%)

0 2.43+0.1F 2.06%0.1"

0 2 3.53+0.2™ 2.61+0.1%
4 4.54+0.2°" 5.15+0.4""
0 4.17+0.1™ 2.98+0.2"*

0.001 2 5+0.4° 3.72+0.4"
4 6.17+0.1% 5.42+0.2%°
0 9.38+0.4° 4.15+0.2™

0.01 2 8.93+0.7¢ 4.8+0.2%
4 7.89+0.3" 6.33+0.1°
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* Means in each column having the different letter are significantly different at 5% level of probability using Duncan’s test. Values are means + S.E.
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Table 3. Comparison of the fruit weight in harvest time under effect of foliar application of different
levels of putrescine and potassium nitrate in quince (Cydonia oblonga cv. Esfahan) tree

Treatment

Weight average of fruit (g)

Putrescine (M) % Potassium nitrate

Time of spray

Green of bud Full bloom
0 290+2.6™ 291.845.2"
0 2 340+6.3% 323+5.9%
4 372+4.2¢ 38545.1%¢
0 359+7.2% 300.9+3.3%
0.001 2 377+9.1% 342.745.3°
4 383.845.3"¢ 402.243.1™
0 380+3.8% 365.3+4.3%
0.01 2 410+4.1° 370+4.5¢
4 450+4.3 380.6+3.4%
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* Means in each column having the different letter are significantly different at 5% level of probability using Duncan’s test. Values are means + S.E.
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Figure 3. Effects of foliar application of putrescine and potassium nitrate on the yield(kg) per shoot in quince
(Cydonia oblonga cv. Esfahan) tree. Means in each column having the different letter are significantly different at 5%
level of probability using Duncan’s test. KOP0O: Control, K1: Potassium nitrate 2%, K2: Potassium nitrate 4%, P1:
Putrescine 0.001 Molar, P2: Putrescine 0.01 Molar, K1P1: Potassium nitrate 2% and Putrescine 0.001 Molar, K1P2:
Potassium nitrate 2% and Putrescine 0.01 Molar, K2P1: Potassium nitrate 4% and Putrescine 0.001 Molar, K2P2:
Potassium nitrate 4% and Putrescine 0. 01 Molar.
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Table 4. Comparison of the leaf area (cm?) under effect of foliar application of different levels of putrescine and
potassium nitrate in quince (Cydonia oblonga cv. Esfahan) tree.

Treatment

Leaf area (cm?)

Putrescine (M) % Potassium nitrate

Time of spray
Green of bud  Full bloom

0

0 2
4

0

0.001 2
4

0

0.01 2
4

53.86+0.7 53.49+0.4
59.12+0.5" 56.12+0.3'
69.26+0.6°  69.64+0.5%
56.49+0.4' 56.12+0.3'
60.62+0.6""  59.12+0.5"
71.14+0.3%  70.77+0.4>¢
63+0.5 61.37+0.59
65.69+0.5° 65.88+0.8°
73.11+0.5°  71.89+0.4%
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* Means in each column having the different letter are significantly different at 5% level of probability using Duncan’s test. Values are means + S.E
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Figure 4. The effect of foliar application of putrescine and potassium nitrate on the shoot growth of current year in
quince (Cydonia oblonga cv. Esfahan) tree. Means in each column having the different letter are significantly
different at 5% level of probability using Duncan’s test. KOPO: Control, K1: Potassium nitrate 2%, K2: Potassium
nitrate 4%, P1: Putrescine 0.001 Molar, P2: Putrescine 0.01 Molar, K1P1: Potassium nitrate 2% and Putrescine 0.001
Molar, K1P2: Potassium nitrate 2% and Putrescine 0.01 Molar, K2P1: Potassium nitrate 4% and Putrescine 0.001
Molar, K2P2: Potassium nitrate 4% and Putrescine 0. 01 Molar.
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Figure 5. Effects of foliar application of putrescine and potassium nitrate on the chlorophyl index of leaf in quince
(Cydonia oblonga cv. Esfahan) tree. Means in each column having the different letter are significantly different at 5%
level of probability using Duncan’s test. KOPO: Control, K1: Potassium nitrate 2%, K2: Potassium nitrate 4%, P1:
Putrescine 0.001 Molar, P2: Putrescine 0.01 Molar, K1P1: Potassium nitrate 2% and Putrescine 0.001 Molar, K1P2:
Potassium nitrate 2% and Putrescine 0.01 Molar, K2P1: Potassium nitrate 4% and Putrescine 0.001 Molar, K2P2:
Potassium nitrate 4% and Putrescine 0. 01 Molar.
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ABSTRACT

Today, hormones and nutrients are used in order to improve vegetative and reproductive growth of many
agricultural products in the world. The purpose of this study, was to increase fruit set, fruit weight, and
finally, increase of yield along with improvement of vegetative growth with putrescine treatments (0,
0.01, 0.001M) and potassium nitrate (0, 2 and 4%) of quince (Cydonia oblonga cv. Esfahan) fruits. Trees
were sprayed at two stages of bud tip green and full bloom, as a split-factorial experiment in a
randomized complete block design with four replications. Comparison of means showed 0.01 M
putrescine treatment alone or in combintion with potassium nitrate (4 and 2%) showed a significant effect
on increasing percent of fruit set, average fruit weight and yield. Putrescine and potassium nitrate
treatments also could increase leaf area, leaf chlorophyll index and the length of current season shoots
compared to the control. Results showed that, treatments with higher concentrations of putrescine and
potassium nitrate as well as their combination had the best effect on measured parameters. In addition,
spraying in green tip stage was the best timing to improve the measured characteristics.

Keywords: Fruit weight, leaf area index, leaf chlorophyll, shoot length, yield.
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