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Abstract

Introduction: Common purslane is one of the valuable medicinal plants for its abundant effective
substances (Stephan et al., 1994). Since the use of silicon as a beneficial element (Ma et al., 2000) and
methyl jasmonate as an elicitor (Creelman and Mullet, 1997) can increase some of the most desirable
traits of medicinal herbs, in this study, the effect of simultaneous treatment of methyl jasmonate and
silicone on different growth characteristics and photosynthetic parameters of common purslane has been
investigated.

Material and methods: This research carried out in a factorial format based on complete block
randomized design with two factors and three replications in greenhouse conditions. The first factor was
methyl jasmonate spray at three levels (My: control, M7s: 75 pm, M;50: 150 pm) and the second factor
was silicon in five levels (Sy: control, Sy : fertigation of 1 um, Sp: fertigation of 2 mM, Sg;: spray of 1
mM, Sg,: spray of 2 mM) in one step, when the plants had six developed true leave. Morphological traits
including stem fresh weight (g), leaf fresh weight (g), length and width of leaf (cm) stem length (cm) and
root length (cm), and photosynthetic parameters including leaf relative humidity (rh), transpiration rate
(E), stomatal conductance (GH20), carbon dioxide absorption rate (A), photosynthetic active radiation in
top surface of the leaf (PARtop), photosynthetic active radiation in bottom surface of the leaf (PARbot),
Ambient photosynthetic active radiation (PARamb) and photosynthetic pigments including chlorophyll a,
b, total chlorophyll and carotenoids. Data analysis was performed using SAS software and comparison of
meanings by Duncan's multiple range test at 1 and 5 percent probability level.

Results and discussion: The results showed that MySs;, MoSp, M50Sy and M;5,S, treatments had the
highest stem length with no significant difference among each other (Table 2). The fresh weight of the
stem was significantly higher in MsSy and M;5,S, compared to the control and all other treatments
(Table 2). MysS,; treatment showed the least fresh weight of leaf, however, it was not significantly
different with MyS, and M;5,S;; treatments (Table 2). Transpiration rate (E) was significantly higher in
treatments using 2 mM silicium fertilizer (MySp, M75Sp and M;50Sp) than control (Table 4). The lowest
stomatal conductance (GH20), was seen in M;s,S, treatment which was significantly less than control
(Table 4). The highest chlorophyll a was observed in M;is5S; treatment which had no significant
difference with M7sS, and M;50S,, and all three treatments were superior to control (Table 6). The
highest amount of chlorophyll b was observed in the treatment of M;s5,Ss; which showed significant
difference with M7sSs, and M7sSy (Table 6). In terms of total chlorophyll content, M;s,Ss; was
significantly higher and the highest amount of carotenoids was observed in MS;, (Table 6).

Conclusions: As a whole, M;5,S,; treatment has been shown to improve on yield and photosynthetic
traits in common purslane and it is a suitable treatment for spraying on this plant.

Keywords: carbon dioxide, carotenoid, chlorophyll, transpiration rate.
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Table 1. Physicochemical characteristics of soil used in this experiment

Sand% Silt% Clay% TEXT.S Organic carbon (%) pH EC(mS) TNV%
49 34 17 Loam 3.256 7.56 1.36 345
Salodl 390 fs S 5 sgmge 0l ols —Y Jju
Table 2. Nutritional elements of soil used in this experiment
Total nitrogen Phosphorus Potassium Magnesium Iron Manganese Zinc Copper
(%) (mgkg-1) (mgkg-1) (mgkg-1) (mgkg-1) (mgkg-1) (mgkg-1) (mgkg-1)
0.32 63 595 440 3.26 6.28 4.42 1.2
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Table 3. Variance analysis of the effect of silicon and methyl jasmonate on morphological traits purslane

Mean Square

df
Source of Variation . . . .
leaflength  leaf width  Stem length length Root Fresh weight Fresh weight Dry weight —Dry weight
of stem of leaves of stem of stem
Methyl jasmonate 2 0.5 0.8 17.6™ 45" 13" 0.003™ 0.01™ 02m™
Silicon 4 1.64™ 0.4 7.4 3.4 227 0.01” 0.006™ 03™
Methyl jasmonate - X . - - - - ns
8 1.07 0.1 20.9 22.4 6.6 0.01 0.006 0.5™
Silicon
Block 2 0.01™ 0.02"™ 0.2" 0.34™ 0.04™ 0.007™ 0.01™ 0.05™
Error 28 0.17 0.03 1.5 0.72 0.27 0.001 0.007 0.03
CV% 8.44 8.3 5 17.6 18.1 12.7 14 10.1

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.
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Table 4. Mean comparison of silicon and methyl jasmonate on morphological traits of purslane

Trumens lngh st Stem ength - Rootlengt wehtof  weisntof oruaght Dy weient
stem (g) leaves (g) (2)** (g)ns
SoM, 4.9 1.9f2 24.4% 3.9 2.2%f 0.20 8.7°% 25.6"
SaM, 5.2 2.1 23.1%f 3.6% 2.7 0.25" 8.2% 32.0°
SeM, 4.9 2.2t 27.6™ 10.0° 2.5% 0.30™ 9.6 9.4
SaM, 5.1% 2.0% 26.3" 4,54 2.0%f 025" 12.0° 7.8
SpM, 5.3° 2.2%f 27.0" 5.0 3.50 0.33° 8.6° 8.1°
SoMs 5.0 2.4 25.3b 6.1° 2.4% 0.32 19.8° 6.6"
SaiMjs 3.9¢ 1.7 21.1° 6.0° 1.5 0.16° 8.6°% 6.8
SMos 4.5 2.2%f 24.3% 2.9 2.4%f 0.31® 8.4 7.7
SaMos 6.0° 2.6™ 26.5" 3.7% 5.5 0.36" 8.0 12.1°
SpMos 4.4 2.0% 21.5° 4,74 2.1%F 0.24% 10.5%¢ 8.5
SoM 50 6.1° 3.0° 26.8" 4.8 5.6° 0.35° 9.6 8.3
SaMiso 4.0 2.1¢ 26.1° 2.8 2.3%f 0.20 10. 6> 5.4
SeoMiso 5.0 2.5 23.8% 2.0 2.7% 0.32% 9.0% 7.1°
SaMiso 5.1% 2.8% 22.0° 8.8" 1.4° 0.24% 6.4 2.2°
SpMi s 5.3° 2.4 29.0° 3.0 3.9 0.36" 11.0% 6.7

Numbers followed by the same letter are not significantly differentns (P<0.01).
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Table 5. Variance analysis of silicon and methyl jasmonate on photosynthetic parameters of purslane

Mean Square

df i i i
Source of Variation Relative L Stomatal CO, Photosynthetlc Ph'otosynt.hgtlc Photosypthetl
Transpiration .. e active active radiation C active
water conductivity assimilatio RO . PR
capacit rate (E) GH n(A) radiation in  in buttonnm of  radiation in
pacity 2 top of the leaf the leaf atmosphere
Methyl jasmonate 2 3.2m 1.7 3943" 3.5m 57778 23377 96057"
Silicon 4 7.2" 114" 12503™ 54.5" 15614 45.1"" 124776
Silicon# Methyl jasmonate g8 3.9" 5.08" 9428" 39.5" 71553™ 53.1" 93334™
Block 2 1w 0.7" 231.6™ 0.09™ 621.8"™ 5.03™ 1056.1™
Error 28 1.1 1.7 954 1.9 3250 9.8 2256
CV% 2.09 28.4 21.8 9.5 11.9 9.9 8.9

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.

B oS s gl Slgenlr fie 5 gk S aylis —£ g
Table 6. Mean comparison of silicon and methyl jasmonate on photosynthetic parameters of purslane

Relative CO, Transpiration rate Stomatal Photosynthetic Photosynthetic Photosynthetic

Treatments water assimilation (A) P (E) conductivity  active radiation in  active radiation in  active radiation

capacity (%) (umol m-2 s-1) (mmol m-2 s-1) (GH,0) top of the leaf  buttonnm of the leaf  in atmosphere

pacity (7o (mmol m-2 s-1)  (pmol m-2 s-1) (pmol m-2 s-1) (umol m-2 s-1)
SoMy 50.1%¢ 13.9%% 3.5%¢ 104° 508 26.6% 595%
SaM, 5020 12.4° 4.1% 200" 871° 26.6' 141°
SeM, 47.4¢ 16.3™ 3.2¢ 754 4530 32.3¢dF 646™°
SuMp 50.6"° 11.3° 4.3%° 174 398 28.3°F 248°
SpMo 51.7% 16.3 6.2° 206° 47454 22.0¢ 58504
SoMys 50.5%¢ 17.6° 5.0% 204* 48454 36.8%° 573
SaMys 51.6™ 21.0° 5.0% 204* 378% 37.5%® 618*°
SoMys 51v6ab 15V2bcd 3V5bcd 77c‘| 441bcdc 30.9ct|cf 635abc
SiMjs 498" 9.9% 3.2%¢ 89 551° 29.0°f 671%®
SpMys 51.0™ 7.7¢ 6.5° 197° 531° 36.0™ 507¢
SeM 50 50.3% 12.0°F 1.4¢ 38¢ 507" 41.3° 5810
SaMiso 52.0° 20.0° 5.2%¢ 123 348° 30.0%" 616™
SeMiso 49 .4° 15.25¢ 5.5%¢ 165 508" 35.3%4 689°
SnMiso 49.0% 12.7% 5.9% 131 464> 30.0%" 163°
SuMis 51.9® 14.9% 6.3 167 255" 33,40 659™

Numbers followed by the same letter are not significantly differentns (P<0.01).
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Table 7. Variance analysis of silicon and methyl jasmonate on biochemical traits of purslane

Mean Square

Source of df
Variation SPAD Chlorophyll a Chlorophyll b Total chlorophyll Carotenoids
Methyl jasmonate 2 29" 132.0" 9.9° 188.4™ 67149.5™
Silicon 4 717 22.6" 7.1° 25" 254788.9
Methyl jasmonate™® Silicon 8 17.9" 3517 14.8" 68.3" 1555257
Block 2 0.18™ 1.8™ 2.0m 9.2" 11280.5™
Error 28 0.2 5.03 1.8 5.05 22243
CV% 12 18.8 29.9 15.05 172

ns, * and ** indicate statistical non-significant, significance at 5% and 1% level of confidence, respectively.
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Table 8. Mean comparison of silicon and methyl jasmonate on phytochemical traits of purslane

Chlorophyll a Chlorophyll b Total chlorophyll Carotenoids
Treatments SPAD (mg g-1 FW) (mg g-1 FW) (mg g-1 FW) (mg g-1 FW)
SoMp 38 11.7¢%f 40" 15.89%f 7571 ¢def
SaMy 38° 9.6° 3.1 12.8f2 696%"
SaM, 351 8.4 2.6 11.1¢ 1402°
SuM, 38 14724 6.1™ 21.1% 917b¢
SuMy 39° 9.5%% 2.2f 11.38 487"
SeMys 36" 17.7% 4.7°%t 22.6° 1067°
SaMys 37 7.28 4.8°% 10.3¢ 548"
SoMys 37%f 11.5%f 7.9 16.5%f 9570
SuMys 340 5.8¢ 7.9% 13.9°% 579
SuMys 37%% 11.9°%f 4 34t 16.4%" 8540
SeM50 365" 16.3% 3.2¢f 19.7°¢ 1030
SaMiso 37%f 18.4° 9.2° 27.8° 726%F
SaMiso 35h 13,50 3.4 17.1%% 9170
SaMiso 42° 15.8°%¢ 3.5% 19.4% 1056°
SeMiso 341 15.8% 6.0°¢ 22.0° 939>

Numbers followed by the same letter are not significantly differentns (P<0.01).
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Figure 1. Interaction effect of Si and MJ treatments on the leaf silicon concentration of purslane. Different lowercase
letters represent significant differences between treatments (P<0.01).
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