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Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on

Morphological Characteristics, Greenness Index, and Yield of Strawberry
under Greenhouse Conditions
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Tablel. Physical and chemical properties of the studied soil.

o o o Slesle SkcdL iy S 9 o P EC pH
Soil
Sand Silt Clay OM Texture K P Zn Fe Mn
Percentage % mg kg’! dS m!
30 34 36 1.48 = oY 620 6.4 0.59 2.09 2.05 1.1 7.4
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Table 2. Properties of the used vermicompost.

I esle Sos I G “9) ol e e EC pH
oM oC TN Zn Fe Mn Cu

Percentage % mg.kg! dS.m’!

58.18 33.75 2.9 110 139 7.14 236 1.16 7.9
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Table 3. Effects of main factors on some morphologic features and greenness index of strawberry (cv. Aromas).

s > plal Sas 5
4o Q.‘,..S]Jf Sl ABad olaws 2 P55 g ol 25 Glse
o Jale logla- a5 o900 5 (olats K (ks
Number of Number . Greenness Shoot dry
. Total fruit . .
inflorescence  of achene . index weight (g per
. yield (g per
per plant per fruit o) pot)
Factors Levels P
0 2.72b 342b 20.9d 35.8b 2.20d
PASS) L 50 3.50a 465a 44.9b 41.8a 3.94c
OLsSe 5 75 3.61a 500a 51.7a 42.6a 4.58b
N (kg ha') 100 3.66a 4972 41.6¢ 42.4a 5.22a
0 3.41la 457a 38.4b 40.1b 3.88b
CuwgraS 259 0.5 3.50a 435a 41.7a 40.0b 3.76b
Vermi 1 3.20a 467a 3902b 41.9b 432a
compost (Ww)
. ol 3.46a 437a 38.2b 39.9b 4.00a
RIS inoculated
Nitragin il pas
non 3.27a 464a 41.3a 41.4a 3.97a
inoculated

#Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)
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Table 4. Mean comparison of interaction between nitrogen and nitragin on morphologic features and greenness
index of strawberry.

i RBIE e
Nitrogen (kg ha)
Feature Nitragin 0 50 75 100
ST S slass il e
” ”";JS > Non 2.77be 3.66a  377a  3.66a
4 inoculated
No. of el
inflorescence - 2.66¢ 3.33ab 3.44a 3.66a
per bush Inoculated
c:.b’.li f..\.c
ISUPRPERCE JORVE; Non 273d 442bc 527a 508ab
inoculated
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Number of il

. 410c¢ 489ab 472abc 485ab
achene per fruit Inoculated
/) o5 C...O.Lv Ibu\.c
i T’; > Non 17.62f 4834b  48.84b  38.29d
© inoculated
Total fruit il
efficiency (g - 24.25¢ 41.49d 54.73a 45.08¢
1 Inoculated
pot™)
C...O.Lv Ibu\.c
i e 2l Non 35.70c 41.42b 41.12b 41.72ab
inoculated
Greenness cl 35.99¢ 4220ab  44.17a  43.25ab
index Inoculated
plail S 059 gl poe
T Non 2.36¢ 391d  456bc  5.17ab
(OIS 50 2 ) lge
oY ¢ inoculated
Shoot dry csil 2.04¢ 397cd  4.60bc  5.26a

weight(g pot™) Inoculated

#Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)
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Table 5. Mean comparison of interaction between vermicompost and nitrogen on some morphologic features and
greenness index of strawberry.

& P9 0397
(53 M0 )9S 059
N(kg ha)
Feature
Vermicompost 0 50 75 100
ST IS slass 0 2.16d 4a 3.83ab 3.66abc
S sl
Number of 0.5 3c 3.33abc 3.66ac 4a
inflorescence | 3¢ 3.16bc 3.33abc 3.33abc
_ 0 16.4¢ 19.3b 47.1c 38.9d
2 p5) ogee JS 0 ,Sles
(o5
0.5 19.3g 46.0c 67.3a 34.3¢e
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Total fruit yield (g 1 26.9f 37.5de 40.8d 51.7b
pot™)

0 36.22¢f 42 .8abc 42.1abc 40.7¢

0.5 33.9f 39.0cd 44.4a 44.1ab

Greenness index 1 37.3de 43.7ab 42.1abc 44.5a

sl S5 g 0 2.12fg 4.36cde 4.42cde 4.63bed

(RIS 5 0,5 olsn

ST s 0.5 1.84¢ 3.68¢ 4.22de 5.29ab

Shoot dry weight 1 2.64f 3.79de 5.11abc 5.74a
(g pot™)

#Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P<0.05)

il el cime 10 o 40 5851 g3l b s ylel blod ot S i By G gl sy o 0 a5 laySele

(SN P Oy (S 2L 5 SSelsd 00 Gla Sy (Fr 2 OIS 5 CewgeS oe)s (0395 S Jsox
Table 6. Effect of nitrogen, vermicompost and nitragin on some morphologic features and greenness index of

strawberry.
sl e o
By 5 SIS ol opee s b ol “”f)"?‘ji PR e s ﬁ)o f;)‘s,,,l:j
. © (s
- No of . )
inflorescence per No ofachene Total fnnt_lywld (g Greenness index (g pot™!)
bush per fruit pot™)

NiVINTI® 2.00¢ 205! 13.30/ 35.61M 2.12h

NIV INi* 2.33¢d 384¢h 19.62! 36.84% 2.11h
NiVoNi- 3.33%d 334¢h 17.014 32.98t 236

N VoNi* 2,664 393¢-h 21.76! 35Mi 1.33!
NI VNIt 3.00%¢ 282Mi 22.56! 38.534h 2.60¢
N V3Ni* 3.00%¢ 453%¢ 31.38h 36.14¢h 2.68¢
N2ViINT- 4.332 3924+ 49.80¢ 40.56f 4.08%f
N,V Ni* 3.66%¢ 511%¢ 52.59« 43.79% 4,645t
N2 VoNi- 3.33%d 437%¢ 58.74° 41.23%¢ 3.44¢°t
N, VoNi* 3.33%d 468>f 33.32¢ 37.82¢h 3.974et
N2 ViNi- 3.33%d 497t 36.50¢h 42.48bd 4.21¢f
N, Vi3Ni* 3.00%¢ 488+t 38.57° 45.01% 3.381%
N3V INi- 4.00% 547% 36.14¢h 40.43¢t 4.66°¢
N3V Ni* 3.66%¢ 501%f 58.05% 42.16%¢ 4.19%f
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N3VaNir 3.66%¢ 515% 62.95° 40.2¢¢ 4.415f
N3VoNi* 3.66%¢ 436"¢ 71.80° 48.73* 4.03%f
N3V3Ni- 3.66%¢ 5213b¢ 47.44¢ 42.73bd 4,625t
N3 Vi3Ni* 3.00%¢ 479t 34.35%h 41.64%¢ 5.59b¢
N4V Ni- 3.33%d 589° 40.92¢ 41.05%f 4,535t
N4V INi* 4.00% 482+t 36.91¢h 40.44¢f 4,730
N4VoNi- 4.33% 3801eh 33.46¢ 40.05% 5.58%b
N4VoNi* 3.66%¢ 482+t 35.23¢h 44.34% 5.01%4
N4V3Ni- 3.33%d 555% 40.49¢ 44.06" 5.43be
N4V3Ni* 3.33%d 460>* 63.10° 44,99 6.06*

#» Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test

(P<0.05) .Nitrogen fertilizer consisted of Nj,N»,N3 and N4 equal to 0, 50, 75, and 100 kg N ha™! respectively,
vermicompost consisted of V,V, and V3 equal to 0, 0.5%, and 1% w/w respectively and Nitragin
(inoculation (Ni*) and non-inoculation(Ni’)).
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Research article

Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on
Morphological Characteristics, Greenness Index, and Yield of Strawberry
under Greenhouse Conditions

S.F. Ghaemmaghami, M. Zarei*, J. Yasrebi, and S. Eshghi'

The use of organic and biological fertilizers is important for achieving sustainable agriculture,
reducing the application of chemical fertilizers and the production of healthy crops. A greenhouse
experiment was carried out to study the effects of vermicompost, Nitragin, and nitrogen on some
growth parameters of strawberry (Fragaria ananassa Duch. cv. Aromas). Treatments were
arranged in a factorial experiment based on a completely randomized design with three
replications. Treatments consisted of nitrogen fertilizer (0, 50, 75, and 100 kg ha™! nitrogen equal
to 0, 75, 112.5 and 150 mg N pot), vermicompost (0, 0.5%, and 1% w/w), and Nitragin
(inoculation and non-inoculation). Nitragin application increased total fruit yield by 8.5 percent.
The highest total fruit yield (71.8 g pot™!) obtained by application of 75 kg ha™! along with 0.5%
vermicompost and inoculation with Nitragin and the lowest one (13.3 g pot!) obtained in control
treatment. The highest dry matter (6.06 g) obtained with co-application of 100 kg ha 'nitrogen,
1% vermicompost, and inoculation with nitragin. The effects of the application of 75 kg ha
Initrogen fertilizer with vermicompost and nitragin were similar to the single application of 100
kg ha'nitrogen. Biofertilizers application may increase plant yield and reduce nitrogen fertilizer
usage (up to 25%).

Keywords: Biofertilizers, Nitragin, Nitrogen, Strawberry, Vermicompost.
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