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ABSTRACT

Today, increasing the growth and development of plants by using natural organic matter such as seaweed extract is
pursued as a goal. In order to investigate effect of using seaweed extract on the growth and yield of chrysanthemum a
factorial experiment based on the randomized complete block design with three replications was carried out. The first
factor was seaweed extract at three levels (0 (water as control), 10 and 20%) and the second factor was mothod of
application at two levels (as spray and fertigation). Rooted cuttings were cultivated in the pots filled by sandy loam
field soil. Treatment was performed seven times every two weeks after transferring the rooted cuttings to the main
pot. The results showed that the effect of different levels of seaweed extract was positive on the most of traits such as
total fresh weight, fresh weight of roots, number of leaves, stem length, number of branches, number of flowers and
flower diameter, chlorophylls, carotenoids, leaf soluble carbohydrates and negative on the lipid peroxidation and ion
leakage. Also, the effect of the spray application method was notable than fertigation on the vegetative and
reproductive growth. Based on the results, it can be suggested that the use of seaweed extract at 10% through spray
method can increase the vegetative and reproductive growth of chrysanthemums.

Keywords: Bio-stimulants, foliar application, liquid fertilizer, marine bioactive substances, plant Base injection.
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Table 1. Physical and chemical properties of experimental soil.

Micro-elements (ppm)

Macro-elements (ppm)

Mn Cu Fe K

N pH Soil Texture

4.6 1.8 15.6 325

12

9 74 Sandy loam
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Table 2. Physical and chemical properties of Sargassum wightii extract.

Micro-elements (ppm)

Macro-elements (ppm)

Mn Cu Zn Fe K

P N pH Color

11 4 5 80 65

3.4 12.88 7.4 Brown
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Table 3. Results of variance analysis effect of seaweed extract and application method on some traits of

chrysanthemum.
Mean of squares

Source of af Dry Leaf Leaf Shoot Shoot Flower Flower

variation ) weight number surface length number number diameter
Replication 2 0.25ns 0.24ns 379597 0.17ns 0.04ns 0.54ns 0.28ns
Treatment (T) 2 0.16ns 178.17 1828.3ns 221.88" 5017 56" 153"
Method (M) 1 11.6™ 118.6” 67299.2" 34.44™ 1.79" 19.17 28.7"
MxT 2 1.01° 504.4" 27062.4" 24.03" 0.85™ 479" 1.13"
Error 8 0.14 1.3 490.4 0.19 0.07 0.31 0.17
C.V (%) - 1.98 1.62 1.52 1.23 3.61 122 0.81

Aoy ) 0 Jleiol s jo jls gixe Dglds g s e Dglas 99 el 5 4

ns, *, **: Non-significantly difference and significantly difference at 5 and Ipercent of probability level, respectively.

o9y 5 Sujglsied Slio (S p o)l (s, 5 Sl olas il il ls e s ¥ Jgoer
Table 4. Results of variance analysis effect of seaweed extract and application method on some physiological traits of

chrysanthemum.
Source of Mean of squares _ .
variation df  Chlorophyll Chlorophyll Carotenoid ~ Carbohydrate Llpld ' Electrolyte Ionic
a b peroxidation leakage

Replication 2 0.28ns 0.29ns 0.03ns 0.01ns 0.0000003ns 225.8ns
Treatment (T) 2 4997 82.28" 3.66" 0.1 0.00009" 10170.14™
Method (M) 1 735" 46.33" 1.95™ 0.12" 0.00002ns 61451.93"
MXT 2 2.93 1.08ns 0.69" 0.006ns 0.000009" 16871.84™
Error 8 0.54 0.47 0.008 0.0000006 496.9
C.V (%) - 225 4.26 2.55 5.62 4.88

Aoy ) 0 Jleiol s jo ls pire Dglds gl pime Dglas 99 el 5 4

ns, *, **: Non-significantly difference and significantly difference at 5 and Ipercent of probability level, respectively.



¥o V)l ) 8,les O 850 ool SLEL pole

Zizyphus — olS 5 G Jslxe Sjpe a4 g
oS 5 59 w,Nles o !Bl coge anauritiana
Gandhiyappan & Perumal, ) o oge oS o
ol ls w3 sz el @l &b 001
Sl ojlac iz Fohe 0 S olawy o
lon)ls Slite slagbs; )3 55 g polS Lo (slosed
by S w0 gyl g BB (6 ,L] bl
polS )l Sz o )lac jlows (¥ Jgaz) b svalice
Wb Gy op)l gy 90 2 0 depd Ve mhae o
g 5o Sy olass Gl el (2l Jole g 5
G Cowd (332 YOIAY ¢ A+/FY S5 a) gogls
Oezes (¥ JS5) ol (sae V+/AY 5 PANY) walis
Sz ojlac cdale goldl b ool las Sloalie
SadlS Fpolaws 0,5 g, 90 2 0 (Qo,0 V)
Slass p gyde ;36 L Sb ByP ey b
3 Sz ojlac 0I5 oy clls oS 0 Sy
olis dilgaia olS jo X 0 8 SVY 5 ¥ slaclale
s yialb ples iolidl cely Sl ojlac a5 ols
Abdel Mawgoud ef al., ) 545 o0 9,5lec g o
Gol> Sl ojlac a5 Sl 5l &8l 0 2010
0 (S gler 5 oS o) (anibs (slagyge 90
glaslaz, bl G,k Sl 1) s, Wl e wily
S oo 508 5y 5 ok s aile Sl
WA aelegr S oolaws o8l cel 0 wgiay

(Lall et al., 2017) ayles a yuuss

70 1

Fresh weight (g plant™)

Sy Va3 peals il Sl olas les

Sl Bodslxe 5 (Shslxe 05 sy 90 2 0
9 PVIYY o5 a) ool in 5 (335 Gali8l el 5
AV JS5) 05 (0,5 0F/1) sl a4y caes (p,5 FEITY
olas cdale goldl b ool lis mls pooren

B3dsloe iy )0 Mg 5 0y (weye V) Sl
Gy S Gy S8l el sald sgu U ag b
28 odaldie uguma GhalEl Ag; jeie (oS Jgloee
Sl sle i, o cud o] 5 S claslis
» g b eadilre 4 Cos i U
Olpe & Sl ojlas cldls olS 5 03 GRS
ool e QLS lp el 2l e SO
eV e glls Sl o las 1,y (Salwa, 2013)
H daialng dasl sl wiile (55550 olge
Shahira, ) il oo sreeb g0, 3 byl
dlge atwal gl oyl el Jolxo ol 2015
Rama, ) 04i o0 oLS 0 Jeame Liliél 5 olas
Joms il o Sz ojla 5l eolial (1991
Lal o ;500 5 bl isy90 o S2 Lulps @ plals
Singh et al., ) <l Jso Lo Jae Cgllasl
al> o Jsbo o ol 5o g 0l azye J)ke (2015
2 g3 dlge Gil8l Crge bl flin Jdug, O,
P 039 ORI czge Soles 0 el (nl &S 0ad S
Owizen (Khan e al., 2009) oi asale> ol
oSl g Bygeginl Sil> of ojlac sp)l8

u Spraying
Fertigation

a
b ab

60 - c Cc C
50
40 A
30
20
10
0 T . .

0 10 20

Seaweed extract (%) x Application method

839 5 9 2 o) sy s Sz olas blate 1 5 Sike dlie ) ISS
Figure 1. Mean comparison interaction effect of seaweed extract extract and application method on fresh weight of
chrysanthemum.
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Figure 2. Mean comparison interaction effect of seaweed extract extract and application method on leaf number of
chrysanthemum.
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Figure 3. Mean comparison interaction effect of seaweed extract extract and application method on shoot length of
chrysanthemum.
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