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ABSTRACT

In order to study morphological characteristics, yield, elements and Gallic acid contents in Rhus coriaria L. fruits
under the influence of manure and chemical fertilizers, a factorial experiment was conducted in a randomized
complete block design with three replications at the Research Institute of Forests and Rangelands. Manure factor was
included control, 20 and 40 tons per hectare and chemical fertilizers (Mixture of nitrogen, phosphorus and potassium)
were NgPoKo (control), NgoPasKas and NigoPsoKse kg hal from urea, triple superphosphate and potassium oxide
sources. Results showed that the interaction of manure and chemical fertilizer on plant height and trunk diameter was
significant at 1% probability level. Manure had a significant effect on leaf number and width, fresh and dry yield of
cluster at a probability level of 5%, and on leaf length and leaf weight at 1% probability level. The effect of chemical
fertilizer on leaf weight was significant at 1% probability level. The effect of manure fertilizer on nitrogen,
phosphorus, potassium and iron was significant at 1% probability level. Mean comparisons of morphological traits
showed that the highest number of leaves (683.44 number per plant), leaf length (24.06 cm), leaf weight (1754.9 g
per plant), fresh cluster yield (301 g per plant) and dry cluster yield (281.2 g per plant) were achieved with using of
40 tons per hectare manure. The highest percent of nitrogen, phosphorus and potassium were obtained with mean of
1.9, 0.32 and 0.71%, respectively with consumption of 40 tons per hectare manure. The highest amount of Gallic acid
was obtained from manure application of 40 tons per hectare with 0.44 mg/kg of fruit. Results showed that this plant
has been affected by fertilizer and increased fruit and Gallic acid with the use of fertilizers.
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Table 1. Characteristics of soil analysis from field in depth of 0-50 cm

Texture Clay Silts Sand Available P K Total N SP pH
(%) (%) (%) (mglkg) (mg/kg) (%) (%)
Loamy 16 39 45 13.4 176.4 0.09 24.63 7.46
(%TNV) ocC EC Fe Zn Cu Mn B
(%) (ds/m) (mg/kg) (mglkg) (mg/kg) (mg/kg) (mg/kg)
10.1 0.8 1.31 7.70 0.6 14 17.06 0.47
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Table 2. Chemical properties of manure

K P N Organic C Ec H
%) () (%) %) @m? P

1.6 1.02 2.7 26.2 5.7 74
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Table 3. Analysis of variance of leaf and yield traits under effect of cow manure and chemical fertilizers

Mean square

SOAY) df  Plant  Cluster  Canopy Trunk Leaf Leaf Leaf Leaf Fresh Dry

. ; . . : cluster cluster
height length  diameter diameter  number length  width weight - .

yield yield

Block 2  217ns  1.79ns 84ns 2.7ns 82ns 48ns  0.13ns 106ns 55ns 29na
Manure (M) 2 3982 226ns 10229°  1.15ns  175740" 107" 73" 1131518™ 14969  14548"
Chemical (C) 2  228ns 9ns 5587 0.4ns 40509°  40.2ns  7ns 1929524  2842ns  1924ns

MxC 4 1497 4ns 953™ 1.1ns 16778°  1.3ns  115ns 1185227 627 460

Error 16 423 54ns 189 3.8 7302ns 12.7 14 8369 1242 1243

CV % - 14.5 30.8 6.9 26.5 15.8 15.9 18 7.3 6 6.8

Aibge aoy8 Vg B maw o o jixe IS 5929 g lo Jme BB 5525 pac oaims yLis e g

<ns

ns, *, **: Non-significant and significantly different at o=0.05 and 0=0.01 probability levels, respectively.

090 M‘ s_i...”f )L\.M 9 j).: .]4...:9.) o..\M\u..\> foL..C wb)‘ﬁ 44).7!.1 \CJ9J>

Table 4. Analysis of the variance of the nutrient concentration by the leaves and galic acid content

Mean square

SOV of N P K Mg Ca Fe Mn Zn Cu Galic acid
Block 2 001™ 0.01™ 0.006" 0.06 01" 4127737 27597 19.09™ 42547  0.054™
Manure (M) 2 04" 006" 002" 004" 001" 9795177  449™ 1067 124" 0.086"
Chemical (C) 2 026™ 001" 002" o001™ 017 66677 2627 1101 119" 0.026™
MxC 4 0.02™ 0.004™ 0.001™ 002" 0006™ 4724.6™ 837" 3473™ 12™ 0.007™
Error 16 0.02™ 0003 0001 0001 0.001 6172.08 25.62 6.4 252 0.022
CV (%) - 9 26.5 6.34 2616  22.06 15.12 13.45 9.55 14.16 23.5

Ailge aoy3 Vg B mhaw o s sixe BB 592 5 o pe BB 5425 pus snimsylis

NS

ns, *, **: Non-significant and significantly different at ¢=0.05 and 0=0.01 probability levels, respectively.

10 055 15t cow 0 Slas g Ty 4 bgs e Slio p old 355 51 puSKilos dunliie B Jgox
Table 5. Comparison of the effect of manure on leaf traits and yield under effect of cow manure fertilizer

Manure Cluster (_:anopy Leaf Leaf L_eaf L<_eaf Fresh_ cluster Dry _cluster
(ton ha™) length diameter Number length width weight yield yield
(cm) (cm) (n/p) (cm) (cm) (@/p) (@'p) (@/p)
0 (Control) 14.45b 159.56¢ 533.78b 17.83b 19.08b 109.78b 221.78c 207.54b
20 15.2b 225a 404.22¢c 24.25a 19.12b 891c 249.78ab 218.3b
40 16.58a 209.9b 683.44a 37.25a 24.06a 1754.9a 301.44a 281.24a

Aized 3o )8 0 Jlei | e )0 lol pe BB BB e ja y0 S ie B> SO BBl s sla Sl
In each column means with same letters are not significantly different at probability level of 5%.
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Table 6. Comparison of the effect of manure on the nutrient concentration by Leaf of Sumac

Manure N P K Mg Ca Fe Mn Zn Cu Gallic acid

(ton ha!) (%) (%) (%) (%) (%) (mglkg)  (mg/kg)  (mglkg)  (mgrkg) (mg/kg)
0 (Control) 15b  0.16b 0.6¢c 0.12b 0.45a  400.27b 35.25b 26.51a 9.91b 0.061b
20 18a 0.19b 0.66b 0.26a 0.51a 594.2a 39.68a 27.57a 11.54ab 0.055b
40 1.9a 0.32a 0.71a 0.16ab 0.53a 563.9a 37.94a 25.4b 12.18a 0.074a

s 3 )0 0 Jleis | mlaw o (55ls gire B WBB gtw o 0 S ie B S Plas gl sla Kikee
* In each column means with same letters are not significantly different at probability level of 5%.

Blows S by sadoda polie (2S0ke anslia ¥V Joox
Table 7. Comparison of the average of the nutrient concentration absorbed by the leaf of Sumac

Chemical fertilizer ~ Leaf length  Leaf weight N K Mg Ca Fe Mn Zn Cu
(kg /ha) (cm) (9/p) ) ) () () (kgimg) (kg/mg) (kg/mg) (kg/mg)
NoPoKo 20.24b 793.4c 155a 0.6¢c 0.2a 0.6la 442.3b 32.45¢ 26.28b 10.62b
NsoP2sKos 23.12ab 1231.3b 18a 0.66b 0.13a 047b 503.77b  37.21b 29.06a 12.54a
N100P50Kso 24.1a 1719.1a 1.88a 0.71a 02a 041b 612.3a 43.22a 24.13c 10.47b

iz o )8 B Jloisl mdas 58l gee BT W36 e o 0 S e By G Bl s sl Sl
* In each column means with same letters are not significantly different at probability level of 5%.

Table 8. Interaction of chemical and manure fertilizers on some traits of Sumac

- Plant height Trunk diameter Leaf number Leaf weight P
Manure x Chemical (cm) (cm) (Number/plant) (g/plant) (%)
MoNoPoKo 118c 4.63a 567bc 823f 0.12d
MoNsoP2sKos 123.66¢ 3d 501c 984.9ef 0.16¢cd
MoN100P50Ks0 113.33¢c 3.46¢cd 533bc 1485¢ 0.19cd
M2oNoPoKo 152ab 4.2ab 311d 515¢g 0.18cd
M20N50P25K25 126.33c 4.36ab 405cd 844 .5f 0.21bcd
M2oN100P50Ks0 159.66ab 4.66a 496.7¢c 1313.4d 0.19cd
MaoNoPoKo 149b 4.1abc 565.7bc 1042e 0.25bc
MyoN5oP25Kos 161ab 4.33ab 674ab 1864b 0.31ab
M 4oN100P50Ks0 168.66a 3.93bc 810a 2358a 0.4a

s o )8 B Jloisl mda )8l gee BT W36 ein o 0 S e By S Bl s sl Sl
* In each column means with same letters are not significantly different at probability level of 5%.
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*, **: significant correlation at 0=0.05 and 0=0.01 probability levels, respectively; ns: non-significantly corrlation.
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