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Abstract

Introduction

Blackberry is a plant of the genus Rubus and family Rosaceae, which due to its nutritional properties has role
in human health. One way to increase nutritional properties is to use bio-organic fertilizers such as
vermicompost and nitroxin. These fertilizers not only reduce the negative effects of chemical fertilizers, but
also improve the growth and reproductive characteristics of blackberries.

Materials and Methods

To investigate the effect of nitroxin and vermicompost on the vegetative and reproductive characteristics of
blackberry, a factorial study was performed in a completely randomized design at 5 levels of vermicompost (0,
10, 20, 30 and 40) and two levels of inoculation and non-inoculation of nitroxin in pots in Noor city. For this
experiment, culture media were prepared by mixing different levels of vermicompost with the base soil in the
pot. Then, the rooted and uniform seedlings were prepared and selected for use in the experiment and the roots
of the plants were placed in nitroxin solution (ratio of 1 to 10 with water) for 10 minutes and then planted in
pots.

Results and Discussion
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The results showed that the highest number of buds (42.5 per plant), the number of clusters (5.5 per plant),
fruit weight (3.37 grams per plant) and the shortest ripening period were produced in 20% volume of
vermicompost. The highest weight of drupelets (0.10 grams) was obtained in 30% volume of vermicompost.
In addition, the largest flower diameter (3.77 cm) was seen in nitroxin treatment with 30% vermicompost by
volume. The highest internode length (5.65 cm), branch length (2.55 m) produced in nitroxin treatment alone.
The highest internode length (5.65 cm), branch length (2.55 m) produced in nitroxin treatment alone. The
largest number of nodes (67 per plant) belonged to nitroxin in combination with 20% vermicompost by volume
treatment and the largest vegetative branch diameter (2.8 cm) and leaf surface (25.83 ¢cm?) was obtained in
vermicompost treatments of 20% and 10% by volume, respectively. The use of vermicompost at the level of 20
to 30 percent by volume can show the greatest effect on fruiting branches, while nitroxin alone or in
combination with vermicompost had a greater effect on vegetative branches. Vermicompost improves the
growing medium conditions by stimulating beneficial soil microorganisms and the stable supply of mineral
elements, especially nitrogen and phosphorus. The physical and chemical properties of humic acid in
vermicompost increase plant nitrogen accumulation by increasing nutrient storage capacity and growth
regulatory hormones, and plant growth factors such as height, number of nodes, internode distance and leaf
area will increase with increasing nitrogen. However, increasing the level of vermicompost increases the
concentration of soluble salt, toxicity due to increasing the concentration of heavy elements and the presence
of toxic compounds in the plant, which leads to reduced growth and yield. Under these conditions, the use of
nitroxin modulates or neutralizes the harmful effects of abiotic stresses. Bio fertilizers that contain growth-
promoting bacteria, in addition to providing part of the nutrients and their balanced absorption, increase the
nutritional value of the fruit by preventing the imbalance between the plant's internal components.

Conclusion
The use of vermicompost at the level of 20 to 30 percent by volume can show the effect on fruiting branches,
while nitroxin alone and together with vermicompost has a greater effect on vegetative branches.
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Table 2. Analysis of variance of floricane branches of blackberry under the influence of vermicompost and

nitroxin
Mean squares

Source of

L. df Number of . Flower . ) L
variation buds Firmness length Flower diameter  drupelet weight  fruit weight
Vermicompost 4 192.16" 391" 0.032m 0.034" 0.018" 0.609"
nitroxin 1 1000" 0.025™ 0.009™ 0.049™ 0.007" 1.656"
Interaction 4 238.56" 9.33" 0.006™ 0.077" 0.003" 0.363"
Error 30 1091 0.925 0.016 0.018 0.001 0.005
CV% 12.85 15.95 8.05 3.84 11.23 2.58

ns, ¥, **: are non-significant and significant at 5 and 1% at probability levels, respectively.
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Figure 1. Effect of vermicompost and nitroxin on number of buds and clusters in blackberry floricane (different

letters indicate significant differences).
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Figure 2. Effect of vermicompost and nitroxin on flower diameter and harvest date in blackberry floricane
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Figure 3. Effect of vermicompost and nitroxin on drupelet and fruit weight in blackberry floricane
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Table 3. Analysis of variance of primocane of blackberry under the influence of vermicompost and nitroxin

Mean squares

Source of variation df  Number of Number of  Internode Branch Branch Leaf
branches nodes length diameter length area
Vermicompost 4 0.462" 392.96" 2.06" 1.11” 608" 62.76"
nitroxin 1 0.100™ 44,10 1.80" 3.025" 0.046" 0.547"
Interaction 4 0.287" 584.28" 5.39" 0.567" 0.434" 20.76"
Error 30 0.466 9.81 0.080 0.033 0.016 0.357
CV% 16.92 7.62 7.06 8.51 6.84 2.98

ns, *, **: are non-significant and significant and significant at 5 and 1% at probability levels, respective.

gdes ol Jslme glyiil Gk 5l 45 Cendls CansgraS

Gub 2l ils Sl b ) ata) Lo pH (S5 slassS
Han ) ogd oo gy olS ais; glp polie 5 g s i

u] gur.wo aS Cewloads u‘g.\.c ‘(5"""“9)’ ‘5’0 (and Lee, 2006

Sy Gkl e oS abwsar 26 yolie
s gilwolsT b as Db oo Sguge Dland 0aisS > slaagl
gt 1t polis a (i Gl czge (I g (Sone
e o 5 oF Sa Al ol 5o 5 it
(Eydizadeh et al., 2010)
gy a5 Lo Hls

Oili8l coge do )0 Ve o U CangraS 0y9 5l oolain]
9 skows ol 4o lade o i a5 (g ek winloads as Ll lad
Aoy Gl b adl w8 sdnlive yie gile YA olhw o

el Gy o 6l VIV b ply dals s )0 55 v,

@ No Nitroxin  # Nitroxin

80
70
60
50
40
30
20
10

—
=

Node (number per bush)
S YAl =
S RN =
< YAASSSd =
S Imm =

AN —
[

o
SRR
SIS —
[REREIR

;

<
=
o
<
N
o
<

Control

<

Vermicompost(%)

internode length(cm)

Ay lade aBb agy v Sl @)l 39y ke azdlix
3,5, (Fajri, 2001) 543 oo yinS 55 ailga olaay g asdly jals
6Ll 1o it olS lgs pladl 0, il ey [iSLgss)
ST diile aly Sme glacudglie adg b Sl
@lom plail g obS (c2ag, ) Wl oo ) 5 ekeS g
s il |
o Sle Job
Jori 53 8 Job olise Gt 45 0,5 saalie
o 5o e 0 eS 5 e Sl BIFO jlade 4y STy s
9 O oS Jol e il YO Gl boaall
355 2,3 T e b, o il 4 e S
Olas (J53 e 0 80e Jolo CangraS (009 w2 y0 GlEI L
et al. (2014)Neamati Darbandi 155 5o (F &) ol
9 @lop slaplul ol alidl o)l )s CangraS o0 )5 St S
L g 039y i Sebl Gl @ beype Glgi s l) (2
29 3 SB slep,S cdlad jl Jol> ab) slagse s i

@ No Nitroxin # Nitroxin

—
-

—
—

kfff ’

O P, N W b 01O

RN
SRR —
WSS LSS S —
SRR ]
S WALSSSLSSSS —
S P =
A —
Imm =

SIS —

<
=
o
<
N
(=}
<
<
N
o

Control

Vermicompost(%)

Figure 4. Effect of vermicompost and nitroxin on the number of nodes and internode length of blackberry

primocane
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Figure 5. Effect of vermicompost and nitroxin on diameter and length of blackberry primocane
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