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Improvement of some growth traits of gerbera flower (Gerbera jamesonii) by using
mineral nutrition at different stages of plant growth under effect of salinity stress
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ABSTRACT

The research was carried out to reduce the effect of salinity on morphophysiologic traits of gerbera flowers using chemical
nutrition in 2017. The experiment was a factorial based on a RCBD with three factors consisted of nutrition of mineral
elements, fertilization time and saline water. The results showed that, with increasing salinity, a significant decrease was
observed in growth characteristics, especially plant height, flower and peduncle diameter, leaf number and leaf area, root
length, fresh and dry weight of the aforementioned organs, and concentration of nitrogen and calcium elements. With
increasing salinity levels from 2 to 3 ds/m, the amount of silicon element increased from 0.93 to 0.98 mg/kg dry weight. The
amount of silicon in fertilizer treatments 1 g NPK in pot + spray 1 g in 100 ml calcium silicate, 2 g NPK in pot + spray 0.5 g
in 100 ml calcium silicate and 2 g NPK in pot + spray 1 g in 100 ml calcium silicate was highest at 30 and 45 days after
planting, and showed a lower amount by delaying fertilization to 60 days after planting. Finally, the results showed that
nutrition with NPK, calcium and silicon fertilizers has been able to maintain plant growth under salinity conditions, even in
some treatments, increase the growth compared to the control.
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Table 1. Some chemical characteristics of tested soil mixtures

- EC Nitrogen Phosphorus Potassium Soil Saturation Total Neutralizing
Characteristics — pH 4g/m) %) (mg/kg) (mg/kg) Percentage (%) Value (%)
Media 6.7 2.2 0.41 30.2 354.18 51 10.2
slel ol Sluogas 51 (55 Y oo
Table 2. Some of the characteristics of irrigation water
L Potassium Sodium Calcium Magnesium COs HCO3" EC

Characteristics (ppm) (ppm) __(ppm) (ppm) (pm)  (pm) PH (dsim) SAR
Media 0.41 57.18 13.08 11.7 0.0 28.63 6.9 1.82 10.2
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Table 3. Analysis of variance of fertilization, fertilization time and salinity of irrigation water
on some studied traits of Gerbera jamesonii “Malioo” cut flower

Means of Squars

Sources df Heidht Flower  Flower  Days to Pedicle Leaf Leaf  Chlorophyll  Root
9 diameter number flowering diameter  surface  number index length
Rep 2 1977 0.09™ 0.8™ 1.02" 0.001™  70.4"™ 237 10.25 26.37
Fertilization 6 199  0.837 042" 10.6™ 0.02™ 2280 867 218.3" 73.3"
Time 2 1832 0637 0.3™ 0.67™ 0.05" 2100” 185" 280.7" 20.2"
EC 1 12677 197 6.22" 108.6™ 0.39™  9001.8™ 89.2 654.6™ 234.8"
FertilizationxTime 12 6.7 0.16™  0.04™ 0.93™ 0.003™ 10147 1.017 577™ 2.3™
FertilizationxEC 6 2457 006™ 013™ 0.7"™ 0.005™  644™  0.64™ 1.56™ 35m™
TimexEC 2 69™  002™ 039" 0.86"™ 0.001" 9.9" 05"™ 2.06"™ 6.7™
FertilizationxECxTime 12 36™ 0.04™ 01" 0.35™ 0.00"™ 13.02™ 0.11™ 3.35™ 16™
Error 82 63 0.05 0.3 1.6 .001 34.6 0.4 31 28
CcV 14 11.7 10.9 19.33 15.3 12.5 17.1 15.3 11.1

Aoy ) 50 oy Jlisl el o ls e Sglas g o sixe gldd 9.5 s g 5 NS
ns, *, **: Non-Significant and significant at 5 and 1 % probability levels, respectively.
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Table 3. Analysis of variance of fertilization, fertilization time and salinity of irrigation water
on some studied traits of Gerbera jamesonii “Malioo” cut flower

Means of Squars
Sources df Shoot Shoot Root Root p K Ca Si
fresh weight  dry weight  fresh weight  dry weight

Rep 2 58" 3" 2317 0.06 04~ 0047 117 003" 029"
Fertilization 6 1577 237 411" 05" 018" 0.005" 2357 003" 187
Time 2 226" 215" 0.9 007"  0.006™ 0.003" 075" 002" 007"
EC 1 313” 222" 81" 0.45™ 003" 0001" 013" 002" 007"
FertilizationxTime 12 0.4™ 0.03™ 0.16™ 0.02™  0006™ 002" 037 0002 001"
FertilizationxEC 6 0.89"™ 0.07™ 0.13™ 0.00™  0005™ 0.00™ 0.32” 0.001™ 0.002™
TimexEC 2 0.54" 0.05™ 0.16™ 0.04™  0.004™ 0001° 034" 0001™ 0.001™
FertilizationxECxTime 12 0.47"™ 0.03™ 0.13™ 0.02™  0.001™ 0001° 025" 0.001™ 0.001™
Error 82 0.6 0.07 0.2 0.02 0.004 0.00 0.02 0.00  0.003
CV (%) 11.7 13 14.15 95 12.01 10.6 1473 1865

Aoy ) 50 oy il ek (o jls s Sglas g o pae glis 995

ns, *, **: Non-Significant and significant at 5 and 1 % probability levels, respectively.

17.49
sk NS
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Table 4. Mean comparisons the effect of fertilization on some of studied traits of cut flower G. jamesonii “Malibo”

Fertilization Days to Chlorophyll Root length  Shoot fresh Shootdry  Root fresh Root dry N (%)
flowering index (SPAD) (cm) weigh (g) weight (g)  weight (g)  weight (g)
al 15.27 a 43.53d 2244 16.00 e 3.05e 8.43d 1.84d 3.25d
a2 14.77 ab 43.36 d 23.38 ef 16.25 de 3.13e 8.87¢c 195¢ 335¢
a3 14.94 ab 44.85¢ 24.27 ef 16.69 cd 3.34d 8.88¢c 1.87 cd 3.32¢
a4 13.16d 49.02 b 2477 cd 16.92 ¢ 352¢ 8.94c 2.06b 3.33¢c
ab 14.16 bc 48.82 b 25.83¢c 17.47b 3.70b 9.10c 2.14b 346D
a6 13.88 cd 50.91a 26.94b 18.26 a 392a 9.50b 224a 3.50ab
a7 13.61 cd 51.65a 28.22a 18.38 a 394a 9.90a 2.25a 351a

5,105 2o y0 O Jleol s 10 ¢5Sils (yge3T L 516 lo e glas 33l alie By G b e o ool Lo (g 8 50
Means followed by the same letter in each column are not significantly different at 5 % (based on Duncan multiple range test).

G. jamesonii “Malibo” o0y 53 J5 axlllas 8,90 Slaw >y 5 23555 (loy Sl 5Kk aslio B Jooo
Table 5. Mean comparison the effect of fertilization time on some of studied traits of cut flower G. jamesonii “Malibo”

Time of Fertilization hSetienr;lt Chlorophyll ~ Rootlength  Shootfresh ~ Shootdry  Rootfresh  Root dry
(day after culture) (cr%) index (SPAD) (cm) weight (g) weight (g) weight (g) weight (g)
30 42.25a 49.73 a 25.86 a 1791 a 38la 9.24a 3.75a
45 40.89b 47.98b 25.05b 17.08 b 345b 9.08 ab 3.50b
60 38.15¢ 44.64 c 24.48 b 16.44c 3.29¢ 8.95b 3.30c

5105 duoy0 O Jleizl o 10 (Sl yaesl a5l ls s cglas a3l aslie B G oS Caws 4 ool gt o 40
Means followed by the same letter in each column are not significantly different at 5 % (based on Duncan multiple range test).

G. jamesonii “Malibo” ol Jf alao Sy94 Slao L5>)" » 6}4;‘ u‘ Lg)B.MJ JJ‘ u.AiJLA.A A.M.JLM il J3A>

Table 6. Mean comparison of the effect of salinity of irrigation water on some of studied traits of cut flower G.
jamesonii “Malibo”

EC Flower Flower Days to Leaf surface Leaf Chlorophyll Root length
(ds/m) diameter (cm) number flowering (cm?) number index (SPAD) (cm)
2 7744 2.23a 13.33b 98.96 a 6.27 a 49.73 a 2376 b
3 6.97b 1.79b 15.19a 82.06 b 458D 45.17b 26.49 a

5,105 250 O Jleorl gl 10 (5Sils (yge3T L 516 ls sime glas 35l alie By G b e 4 ool )led (g 8 50
Means followed by the same letter in each column are not significantly different at 5 % (based on Duncan multiple range test).

G. jamesonii “Malibo” oay 5y J5 asllas 0,50 Olaw 5 5 lal Ol 6598 51 Kl alio - Jsaz aslol

Continued table 6. Mean comparison of the effect of salinity of irrigation water on some of studied traits of cut flower G.
jamesonii ‘“Malibo”

EC Shoot Fresh weight Shoot Dry weight Root Fresh weight Root Dry weight N Ca Si
(ds/m) () () (9 () (%) %)  (mg/kg)
2 18.71a 393a 9.13a 1.99b 34la 036a 0.93b
3 15.56 b 3.09b 8.82b 211a 3.38b  0.33b 0.98a

5105 duoy0 O Jladzl zans 10 (Sl yael I 51 ls e cglas a3l aslie By G o Caws a5 olo Lo (gt b 50
Means followed by the same letter in each column are not significantly different at 5 % (based on Duncan multiple range test).

G. jamesonii “Malibo” oy p J5 aalllas 8,90 Slao (S p o (0) (23055 o) 9(a) (Sdwe Adxs plate S Kl dslio Y Jgo
2 )9 &2 2 0) (P55 (Jlej 5(d) & PSS 9

Table 7. Mean comparison of the effect of fertilization (a) and fertilization time (b) on some of studied traits of cut
flower G. jamesonii “Malibo”

FertilizationxTime ~ Flower width (cm)  Pedicle diameter (cm)  Leaf surface (cm?)  Leaf number  Ca (%)  Si (mg/kg
D

alxbl 6.99d 0.53d 79.00 gh 4.66 ef 0.31d 0.59d
alxb2 6.99d 0.56 cd 70.66 h 433 ef 0.29d 0.58d
alxb3 7.12cd 0.54d 73.66 h 5.00 de 0.30d 0.61d
a2xbl 7.23 bc 0.58 cd 80.16 fgh 5.50 cd 0.32cd 0.65d
a2xb2 7.03d 0.56¢cd 78.66 gh 4.66 ef 0.29d 0.61d
a2xb3 7.28 bc 0.52d 73.66 h 4.00f 0.30d 0.66d
a3xbl 7.35bc 0.62 bc 91.16 efg 6.00 bc 0.42a 1.04 be
a3xb2 7.45Db 0.57 cd 87.66 fg 5.00 de 0.38 ab 1.04 bc
a3xb3 7.17 cd 0.54d 80.33 fgh 4.83 def 0.34 cd 095¢c
adxbl 7.80a 0.63 ab 101.33 cd 6.00 bc 0.43a 1.34a
a4xh2 7.85a 0.61 bc 99.00 cd 5.16 cde 0.38 ab 1.22 ab
a4xb3 7.41b 0.56 cd 88.00 fg 433 ef 0.36 bc 1.17 bc
a5xbl 7.46b 0.64 ab 108.66 b 6.33bc 0.29d 0.69d
a5xb2 7.33bc 0.58 cd 100.33 cde 5.33 cde 0.30d 0.65d
a5xb3 7.17 cd 0.55 cd 92.33 ef 5.16 cde 0.30d 0.63d
a6xbl 7.73 ab 0.69a 107.66 b 7.16a 0.38 ab 1.24 ab
a6xb2 7.33bc 0.62 bc 95.66 def 5.66 cd 0.37 bc 1.20 ab
a6xb3 7.27 be 0.60 bc 83.33fg 5.00 de 0.35cd 1.09 be
a7xbl 7.82a 0.68 a 115.00 a 7.50a 0.42a 1.39a
a7xb2 7.41b 0.62 bc 101.83 cd 6.50 ab 0.37 bc 1.35a
a7xb2 7.26 bc 0.59 cd 92.66 ef 5.83 cd 0.34 cd 1.27 ab

5105 2o y0 O Jledal s 10 (Sl ygel k51 g ls e glas A5l aslie By G oS Caws oS oo Lo (g o 50
Means followed by the same letter in each column are not significantly different at 5 % (based on Duncan multiple range test).
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Figure 1. Mean comparison interaction effect of fertilization and salinity of irrigation water
on stem height of cut flower G. jamesonii “Malibo”
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Figure 2. Mean comparison interaction effect of fertilization and salinity of irrigation water on pedicle diameter of
cut flower G. jamesonii “Malibo”
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Figure 3. Mean comparison interaction effect of fertilization, fertilization time and salinity of irrigation water on leaf
phosphorus content of flower G. jamesonii “Malibo”
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Figure 4. Mean comparison interaction effect of fertilization, fertilization time and salinity of irrigation water on leaf

potassium content of flower G. jamesonii “Malibo”
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