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3- 3,5,6-trichloro-2-pyridyloxyacetic acid (TPA)
4- 1-Naphthaleneacetic acid

5- 3,5,6-trichloro-2-pyridyloxyacetic acid

6- 2,4-dichlorophenoxypropionic acid

7- 2,4-Dichlorophenoxyacetic acid
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Table 1- ANOVA of synthetic auxins (NAA and 2, 4-D) effects on yield and fruit marketability in four Japanese plum

cultivars
©la o (aS0be
Mean square
4, e S =5 SWoge Mo sy sldogm o
Ot lbe Gl oge Jsb b age O Sl Sy 423 93 42
SOV df  Fruit g 5y Fruit  .oiqg vielq Percentage of Percentage of
o length ~ Fruit =, /n" weight rie firstclass  second class
width efficiency : -
fruits fruits
Block <ol 3 0.12 0.07 0.01 29.64 0.004 15.63 8.39 11.98
NAA 2 0.09 s 0.20%* 0.01"™ 1533.7** 0.02** 62.86** 62.96** 12.27*
2,4-D 2 0.48** 0.43** 0.02"  440.3*= 0.07** 110.26** 1.21n8 0.86"™
Cultivar (C) o3, 3 7.63** 7.40%* 0.17#= 1172.8** 0.5** 853.31** 88#* 87.04*
2,4-D xNAA 4 0.63** 0.37#* 0.01"m 95# 0.03** 27.61** 29.77* 26.60%*
C x NAA 6 0.28** 0.21%** 0.04*  417.7** 0.06** 67.72%* 33.45% 30.50%*
Cx 2,4-D 6 0.15 " 0.09* 0.02m  303.7** 0.04* 55.84#* 31.46% 34.38**
C x 2,4-D x NAA 12 0.15* 0.07* 0.03m  296.5** 0.06%* 32.57# 14.73% 18.96%
Error s 105 0.07 0.03 0.02 30.48 0.044 4.90 4.76 5.76
CVN! s o o> - 478 3.65 3.96 6.16 11.03 8.16 3.13 12.95

o sine M 3939 pae ™ o) gy o 55 45 ixe BMB] * o> S pdanw ) I3 ize AMES] **
** Significant at p< 0.01, * Significant at p< 0.05, ns: not significant
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Table 2- Effect of foliar spray of synthetic auxins (NAA and 2, 4-D), yield and fruit marketability in four Japanese plum

cultivars
b ehE GLoge s> ogw oy
1y . 040 (45
b i e T e m e G TIUOUT
Cultivar ~ (mg/l)  (mg/l)  ength FrUitWidth o ione  YiEld (ol vield  Percentage  Percentage
(cm) (cm) @ tree)  efficiency of firstclass  of second
(kg/cm?) fruits class fruits
0 5.5 €fg 4.62 & 93.75 i 17.25" 0.13 67.26 1M 20.67 &¢
0 300 5.62 de 4.82 ik 105.8 bed 22.25 Kim 0.12! 68.46 ! 19.65¢9
400 5,7 cde 4,72 ik 109.1 b 22.25m 0.12! 67.93m 19.92 ¢
ooss osbls 0 567%  4.82ik 93.8 1750 014K 7083  17.044
Shablon 10 300  552¢9 4750k 1086  25¢  017% 6894 19.36°c
Zodras 400 5.65 d 4,72 1k 103.32 b-e 20 mn 0.13 69.6 4K 18.02 ¢
0 5.45 ©fg 4.8 1k 92.1 91 17.25" 0.16 ok 68.03 Fm 19.97 of
30 300 5.6 def 4.6 K 100.8 ¢ 19.25 mn 0.13H 68.95 ¢! 19.47 ¢h
400 5.8 b 4.92 h_ij 100.9 b9 22.5m 0.19 65.6'm 21.85 ad
0 5.17 foh 4.67 'k 89.17 hii 25 0.17 91 68.41 M 19.63¢¢
0 300 5.8 be 5.17 foh 97.05 ¢ 27.25 i 0.18 91 71.96 oh 16.25 fi
400 6.05 ad 5,52 cde 103 b 31,750 0.23¢cd 68.71 ! 19,52 ¢h
oosces okl 0 582%¢  5o7¢f  goophi  p9¢h  g1geh  gge2e!  19.51ch
Shablon 10 300 555¢  522e  101.97bF  3025%¢8  022%  §7.7Fm 20.14 b
Mianras 400 577b¢  547¢f  10507b¢ 3237 019F  6871¢  19.49¢h
0 6.322 5.55 ¢ 110.05 P 32.25 0.24 o 69.15 ¢! 18.68 ¢
30 300 5.75 cde 5.37 def 8451 32 0.23 ¢ 72.40F 15.74 91
400 6.32 5.75 abc 134.77 2 40.752 0.382 64.73 M 23.15 ac
0 5.57 ©fo 5.37 def 85.12 1 27.87 i 0.16 ok 73.14 2d 15.41 hi
0 300 5.6 5.55 o 94 i 31.87¢% 0.19 ©fo 68.35 M 19.78 ¢9
400 5.77 b 5.72 ¢ 96.3 ¢h 30.25 49 0.22 def 72.06 bh 16.35 i
o ookl 0 612 597 84551 275  018%  7395% 14.31]
Shablon 10 300 572k 545cf 83451 266291  018%  §932¢ 1903 %
Dirras 400 5470 55k 84.61 27 *i 023 70495k 1829 ¢i
0 6.35% 6.022 108.9 be 35.75°P 0.29° 64.47 ™ 23.92
30 300 5.62 de 5.55 o 90.15 hii 3550 0.26 ¢ 64.61M 24.22
400 5.67 d 5.52 cde 08.15 d¢h 31.87¢% 0.24 o 67.03 kim 20.66%¢
0 4671 457k 49.87™M 22.62 km 0.17 91 67.85'm 20.23 bf
0 300 4.8 4.7ik 67.77 M4 28 F 0.16 ok 73.19 2d 15.38 hi
400 4,82 i 4,72 1k 61.37"! 26k 0.15+ 76.36 @ 9.55
Mo o,kas 0 4.9 hi' 4,72 'Jk 64.87 4 28.25 & 0.18 ohi 70.27 b"f 17.62 fJ
10 300 4,82 i 4.67 ik 60.72"! 25.75 M 0.16 Mk 71.52 b 16.41 ¥
Tala Ghatreh 400 L 455k 7025% 297599 01891  7331%c 15.27 1
0 4.9ni 4.72 ik 64.87 4 30.25 49 0.15# 72.66 b 16.11
30 300 4.92hi 4.7 Wk 71.4% 30.5 def 0.18 91 72.33 59 16.75¢1
400 5.15 % 4.95 ghi 65.05 X 23.75 K 0.16 Mk 69.71 ¢ 18.72 ¢
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The numbers with same letters have not a significant difference (p< 0.05)
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Figure 1- Effects of different concentration of NAA on fruit length / diameter ratio in four japonica plum cultivars
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Introduction: Size of fruit in Japanese plum has an important role in marketability and fruit quality. In
Golestan province, one of the most important areas of plum production in Iran, due to high temperatures in
summer that led to unfavorable conditions in fruit ripening stage, final fruit size are reduced in commercial
scale. In this respect, the large financial loss is imposed to plum growers. Today, synthetic auxins are widely
applied in the commercial gardens of the world in order to increasing fruit size and improving fruit growth .
Auxins can promotes cell division, cell enlargement in fruit growth stages and it also acts as sink for nutrients
absorption. In this study, the effects of the foliar application of two synthetic auxins were investigated on fruit
qualitative and quantitative of Japanese plums in Golestan province climatic conditions.

Material and Methods: A split-plot factorial experiment based on randomized complete block design with
four replications was conducted in a commercial orchard from Run Agri Company in Golestan province, Iran for
two years (2015 and 2016). The main factor was considered four plum cultivars including ‘Ghatreh Tala’,
‘Shablon Zodras’, ‘Shablon Mianras’ and ‘Shablon Dirras’ which were spraying by two synthetic auxins: NAA
(0, 300 and 400 mg/l) and 2, 4-D (0, 10 and 30 mg/l) along and in combination. Fruit length, diameter, length to
diameter ratio and fruit weight, yield, yield efficiency and percentage of first and second fruit grade production
characteristics were evaluated. Data analysis was performed by SAS 9.1 software and the comparison of mean
values was done by Duncan's multiple range tests at 0.05 of probability level.

Results and Discussion: The results showed that foliar application of auxin significantly increased fruit size
and weight. The results showed that the response of plum cultivars to synthetic auxins was different. Fruit length
and width of ‘Shablon Dirras’ cultivar were increased with the 2,4-D application at 10 and 30 mg/l , but in the
‘Shablon Mianras’ cultivar, the combination of 2,4-D with NAA improved fruit size. NAA at its highest
concentration (400 mg/l) plus 2, 4-D at its highest concentration (30 mg/l) produced the largest fruits and the
highest yield in ‘Shablon Mianras’ cultivar. Stern et al. (16) also obtained similar results from NAA and 2, 4-D
treatments in plum, which is confirmed our results. The yield (kg/tree) and yield efficiency in plum cultivars
increased significantly by synthetic auxin treatments. The average of yield (kg/tree) by 2, 4-D and NAA foliar
application increased 30, 60, 28 and 34 percent in ‘Shablon Zodras’, ‘Shablon Mianras’, ‘Shablon Dirras’ and
‘GhatrehTala’ cultivars, respectively. The highest yield efficiency was obtained in ‘Shablon Mianras’ cultivar
(0.38 kg/cm?) in 30 mg/L of 2, 4-D plus 400mg/L of NAA, which showed a 120 % increasing in comparison to
control trees. Denis (7) reported increases the quantitative characteristics of stone fruits such as fruit size and
weight by using synthetic auxin spray. The effect of auxin on increase cell proliferation and cell size are main
reason for increasing the length and weight of the fruits (7). The results showed that 2, 4-D and NAA auxins
were able to increase the percentage of first grade fruit relative in all plum cultivars in comparison to the control
trees, but the concentrations and composition of plant growth regulators that increased the percentage of first
grad fruits were not completely same to best treatments on fruit size, weight or yield. It referred to the first-grade
fruits selection criteria. In selecting of best marketable fruits, in addition to the size of the fruit, others feature
such as fruit appearance, color, physical damage and the absence of symptoms of diseases are also taken into
grading. Temperature, water, nutritional and genetic conditions can affect the effect of plant growth regulator
treatments (13).

Conclusions: Plum cultivars showed different reactions to synthetic auxin treatments. The largest fruit,
highest yield and yield efficiency obtained in 2,4-D (30 mg/l ) with NAA (400 mg/l) in ‘Shablon Mianras’,
‘Shablon Dirras’ and ‘Ghatreh Tala’ cultivars and 2,4-D at 30 mg/l with NAA at 300 mg/l concentration in
‘Shablon Dirras’ and ‘Ghatreh Tala’ Cultivars. The highest degree of first grad-fruit was observed at 10 mg/l
2,4-D in ‘Shablon Zodras’ and ‘Dirrras’ cultivars and 300 mg/l of NAA in ‘Shabolon Mianras’ and ‘Ghatreh
Tala’ cultivars.
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