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ABSTRACT

To investigate the effects of hydropriming and foliar application of chitosan and humic acid on
physiological and yield characteristics of borage, a factorial experiment was carried out based on a
randomized complete block design with three replications at Medicinal Plants Research center of Samian
Ardabil in 2017. Treatments were seed priming in two levels (non-priming (control) and hydropriming for
48 hours), and foliar application in four levels (control, 0.5 g.L-"humic acid 1 g.L"! chitosan and combination
of humic acid and chitosan). Results showed that hydropriming significantly improved the grain yield (1.23
fold) and yield components of borage plants compared to control; may be through the increasing in the
photosynthetic pigments content. Foliar application of humic acid, chitosan and combination of humic acid
and chitosan, significantly increased the flower yield in the plants obtained from primed seeds. Although
hydropriming increased the 1000-grain weight and grain yield, the foliar application caused a further
increase these traits, so that, in the plants from primed seeds, the foliar application of humic acid and
utilization of humic acid and chitosan were significantly increased the 1000-grain weight (1.22 fold) and
biological yield (1.69fold) compared to control, respectively. These results indicate the synergistic effects
of hydropriming and utilization of humic acid on borage growth and yield characteristics under field
condition.
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Table 1. Physiochemical properties of the experimental field soil

Soil texture ~ Sand(%)  Clay(%)  Silt(%) Salinity
(ds/m™)

Organic Percent pH k P N

carbon(%)  saturation total

Sandy loam 28 29 43 0.34

0.87 40 7.5-8 560 3.68 0.09
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Table 2. Climatic information of the field during the experiment

Months of the year April May June July August September
Average temperature 8 17 19.6 19.8 18.5
Total rainfall 59.6 29.7 14.2 2.2 1.2 6.4
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Table 5. Variance analysis of the effects of hydropriming and foliar application on photosynthetic
pigments of borage

Mean of Squares

S.0.V. df
Chlorophyll a Chlorophyll b Total chlorophyll

Block 2 0.016ns 0.0047ns 0.039ns
Priming (P) 1 0.021ns 0.046** 0.132*
Foliar application (F) 3 0.091** 0.030%* 0.226**
PxF 3 0.019ns 0.007ns 0.042ns

Error 14 0.017 0.004 0.026

C.V.(%) - 8.44 10.87 7.57

il o o gme WS pae g ao,0 G g izl o )8 ls s saims laS oSS ns g s e

* **_ and ns are significant at 1% and 5% of probability levels and non significant.
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Table .4- Mean comparison of photosynthetic pigments of borage affected by hydropriming and foliar

application
Chlorophyll a Chlorophyll b Total chlorophyll
Treatment (mg-gg F{’V) (mg-g'l‘) FKN) (mgg'F \%)y
Non-priming 1.53a 0.55b 2.08b
Hydro priming 1.59a 0.64a 2.23a
Control 1.39b 0.5b 1.90b
Humic acid (H) 1.69a 0.67a 2.37a
Chitosan (C) 1.57a 0.6a 2.17a
H&C 1.58a 0.61a 2.19a

AP 0/05) 25,15 lo gme IS K00S0 b (g5l Ll 51 S i By S (610 (oSl g 52 50 (5 ke 09,5 o (sl
In each column, means with the same letter(s) are not significantly different (p < 0.05).
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Table 6. Variance analysis of the effects of hydropriming and foliar application on yield and yield
components of borage

Mean of Squares

Flowering ~ Number . 1000 . . .
S.0.V. df }Fel iariltt Latelr alt branches of fruit Gra_ltns per Flgvifgr grain Blolo‘%(lical G‘rall(ril
& perpian per plant  per plant umitarea yie weight yie yie

Block 2 25.04ns 10.98* 3.52ns 2854ns 1389.81ns 0.03ns 0.47ns 99507ns 92.20ns
Priming (P) 1 59.22ns 13.45%* 131.83* 25016**  3065.65ns  21.24%* 1.30* 248546* 544.92*
Foliar application(F) 3 197.27** 9.59* 99.17%* 17245%%  4497.29%*%  27.98%*  7.41**  222149**  662.26**
PxF 3 33.30ns 2.08ns 11.93ns 21.86ns 454 31ns 14.35%%  (.54%%* 29161** 19.53ns

Error 14 26.63 2.51 19.42 3206 1197.22 2.59 0.28 38574 88.76

C.V.(%) - 7.53 27.07 16.81 20.30 22.26 24.14 342 14.58 21.03

bl oo o e WS pae g oo ,0 G, i Jloiol mhaw (o jlo jixe cdims lis oS Sauns g e

* ** and ns are significant at 1% and 5% of probability levels and non significant.

sl 5 2T sl b o8 ()l il o Shee slizl 5 0 Shos :Siles F Jguz
Table 6. Mean comparison of the effects of hydropriming and foliar application on yield and yield
components of borage

Plant Lateral per Flowering N“?“ber Grain per unit Grain yield

Treatment height (cm) lant branches per fruit per area (gr.m?)
£ P plant plant gt
Non-priming 66.93a 5.10b 23.87b 246.55b 2858.4a 40.01b
Hydropriming 70.07a 6.60a 28.56a 311.12a 3396.2a 49.54a
Control 62.96b 4.48b 22.05b 202.7b 120.54b 31.4c

Humic acid (H) 74.45a 7.52a 31.45a 328.33a 176.62a 52.4ab
Chitosan (C) 64.26b 5.48b 24.22b 288.82a 146.56ab 41.42bc
H&C 72.33a 5.93ab 27.15ab 295.48a 177.87a 53.89a

(P 0/05)05,105 jls e M 00K b (g lol s 5l S ie B G sl sla Sl gt 2 50 (6 ke 09,5 o (sl
In each column, means with the same letter(s) are not significantly different (p < 0.05).
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Figure 1. Effects of hydroperiming and foliar application on borage flower yield and 1000-grain weight

9 0% besi G S e alslie o5 Gl @S 4
Sote 3l (30 Oliee |y Smgmol b (23 Jslone
(2006) Farooq et al .l oo als 50 159 (ial38l
A 0 e alls o, Sles 38l aS Wo S 1S
o8l sless )—*-’L' Jdoa ol L, jles i
g Al 59 5 e,k leazy o ades olas
S G el

o0l dL‘buﬁ%L"}T

=ly i o ey WL Gl Jles i
el g 99 (535 Sudlad all e ge Wl oo
Sl s AT S A s Olge
S 5o g alls 09 Rl 4 e Cale 5o g
35 Soogudnl . (Egli & Bruening, 2001) sg.% asls
s eliie 1 i1 a5l St Sl 31,k )
el S p fdg)ls cale gl g el sla
az>g5 L .(Nardi et al., 2002) 355 oo &l 539 iul38l



sl lesi i 4 el 55 2bo)l Ol 2y 5 (Sl ed Sleogas oy i) Ken g ol Vo

sleyds oged Hles i (b eke (g9 slales
o leai e s slesd A Cad Soslam 0, Slee
O 095 0 gime jlewd 90 () o ST Lol ol
9 o oMy Zeepe GRS G,k 5l A les
S LD s Slgi g d 50 )0 azalS lydn
9 99h dadyg5 5 5 (M yolie (ol i yo lag)]
aos ol il g Sojelan o, Slee Colys o
5 sl alowl L Lol (Finch-Savage ef al., 2004)
(sl 1 ol oS 55 (ol355 5 Saapadinh)
spbar Sfslse oSles Ol b end e
pae s Hh Ll Dled 4 Cend ) g
5| Smgapinsl (¥ JS5) il i3l L5 sl
Gl ez ) (Sl Cate Olb Gk
Slde 53938l (rizmen g Lol (19, 55 e lie
s LS yiier Bk o oSy o L85
g0 dzl )0 A5 Cawl oo iiwgid anl,8 )l
Spbiee LS ady begm Rl

.Mojaddam et al., 2016)

olui (Guanetal., 2009) & )3 o (Amiri et al., 2013)
QLS cul )3 &l lie 059 (0555 Bras L as ol
2l Gl 5

Sl o o

J-’L"*" )-“ 9 LS”)L’LJ}l;“ “J L JRN )L‘*""u“*" f‘
Soilom o 8des p (SBb sle yo Hd Jle e
s 3 )90 slo Lo oy )3 (B Joaz) o9 lo sine
9% slesi i S 5 Sedslem o ,Ses (n il
9 0lisS 5 Seogapipml b losen (5L sl
poe 9,0 Lot pae) walis s )5 o (p 28
sle,ds as Slajles ol cavs™ay (oob Joloxe
plsl bowog eaid jled i 2bg)l ol
5 Seegepdel b (2bo)l 0LjlS leassy (5L Jsloee
Sfbes (iS5 Seegaiel Glojes op)lS
Ol Slogime Gialidl oo YO 90 0 )0 Sojgln
sSlas alsil e ool SlS a8 sl
Ul 2 ol i o & s Sl
2 (Y ISK8) il gyl gme BB e ]

1800
1600

~ 1400 abe g

m2

= 1200
1000
800
600

Biologieal yield (g

400

200

mControl OHumic acid mChitosan ©Humic acid & Chitosan

Non-priming

Priming

ab

Hydropriming

bl QL3S Sesslser o Shos 5L Jolre 5 ST L % Jloi ey 1Y S
Figure 2. Effects of hydroperiming and foliar application on biological yield of borage

o el Gl &5 3980 0l g (Jobe dnngs sl
Mondal et al., ) 5g5 oo (LS 1o o Slos yiol3dl
Mojaddam) MEL ol3 ;o Soguddwl 5 5,15.(2012
Mondal ef ) 4l ;o 5905 B s g (et al., 2016
cel (Amiri et al., 2013) K,I5 4 (al., 2012

W QLasL:f wl 49 &4)9.15,*., Q)Slo.c uw\)_el

syl Sl Jols plals po ligns ol L
Ll cudls Gl 38l Soglgm o Sas oads jlos iy
2 OlsS )l pas e b )b pee IS
JS8) cllas oo jled s sla s 5l ol lalS
Sl 5T cdled 2ol581 51 oolaiwl b 5 o540 (Y
(0395 JES! S9ne 5 (33955 el galie )0 solS



\ov VWA ol oF 5,Lad D) 890 )lnl ely; LS asle

o Sngddawl .(Mojaddam et al., 2016)
56l Lds a5 as @) e ails o ,Slee il
rolis i Gl st Ssue o ol Cute
.(Mojaddam et al., 2016) 54 oLS ;o olic

i &S ol plias Badss cpl 5l eswl Cawody LS
oIl Gl 5l ol b byl 5l slaydy jles
G Slrogas Seny 5 (kg IS sloo S5, Gl
Sl g o Sdee Sontr e ge gl olS (nl 2l 9
Sr ol eedee @byl byl o Sles
O SJCU T BT PCAE P | S WSt
2ol Lo ay Cumas ol ol 5o (Lds S sloe )5S,
ookl 0,90 la)les I plas e ax 31 el
Gk 5l bbdlxe by ol b oyl jles i)
g cle al3l ke 5| (il ol
5 St sl Slegar n il e Sy
Lol aal ails gyl pxe g Cuie H3U (50 Slos
L) S r Shdslre 5 od Jlesd iy Gleyen 00,8
sl g bl s (Seepanind
LS (S 35kee 5 5 55kee) (ool
S9rg o lis gl (pl ol (2bg)l (bjsls (a9l
Sr ol g s lsgin @lPle ol
oL o Shes 5 () Cliogasr n Sagracl
Olnle Cl sy i Ll o ol Lssl (29l
Sl ady glaplls )3 oS el O LS @l
9990 OBl ¢ 2bg)l Blyls abea 5l i)l (lalS
o 5 ootz b AL 3,Shac 5 42 das
ST o e ) it el 5
3,10 0929 Sngud ]

REFERENCES

ails o Slos
“Gher Al S5 (g lasine ssboay als o Shos ko
L@ Jgaz) 8,5 518 (o5h sl 5 T L ,dy sles
sl Sl s s Slae (ol i Jloc!
O ) wald Jled 4 a5l e ke
TYIAY il ol 85l Gtalsil (0l b L Lo
et sty o Slae ulidl 6 Jgaz) 55 00
(OMo s g (S38lsz S Jedoay Bilg e 3 e
Coles 50 5 cele Ll wmelS e al)
s e s el 5l ol aslicd
Sgi ohuly laplail Caondy (g3wgid Blge Jlau!
oy 0gepe b Hd ol e i .(Tzortzakis, 2009)
(Sislsn it g o)y Dluogas sgy Bisb 5l ol
S9i o (Vigna sinensis) Lug) o Slos Jiol38l cely
3,90 slo,les oy yo .(Naseri Dehsorkhi, 2016)
ey (b Jslme pae jlars o ails 5 Slas canlllas
Lot slafles S s fosies
5 Seegaadenl plojen 55 5 Seegeaisl
sl plmil b (P Jgoz) sl cowsay S
(03555 5> Sengevienl 5 O39S « Soguasnl)
23l il 55 18 3 Sla s ) 3o slais
ls o Shoe o yln oAb olne slojless (e 0
9 Seogepdanl (i 05 Lo )0 gl wly o
3, as o gme ialidl el a5 ol saalice o398
sl pas Lo 4 Cond Sbg)l Ll Al
WS Sengepiml b (L0L Jslne jlos b aS” o
aS dwy oo i (P Jaux) ola lis g jle siese
3 it e Syl b 5l Saagamannd
olPl g (B ool pudplie » Sl alex
= Fwgid Sl plgs (al By S Judg IS cale
e o0 LS o Slee lPl o oS

Aboutalebian, M. A., Zare Ekbatani, G. & Sepehri, A. (2012). Effects of on-farm seed priming with zinc
sulfate and urea solutions on emergence properties, yield and yield components of three rainfed wheat
cultivars. Annals of Biological Research, 3(10), 4790-4796.

Amiri, A., Esmaeilzadeh Mah Abadi, S. & Cyrus Mehr, A. (2013). Effect of chitosan spraying on yield and
yield components of safflower in drought stress conditions.In: Proceedings of National Conference on
Engineering and Agricultural Management, Environment and Sustainable Natural Resources, 22 March.,

Shahid Mofatheh University, Hamedan, Iran, pp. 225-228. (In Persian).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

sl lesi i 4 el 55 2bo)l Ol 2y 5 (Sl ed Sleogas oy i) Ken g ol YOA

Amiri, A., Sirousmehr, A. & Esmaeilzadeh Mah Bahabadi, S. (2016). Effect of foliar application of salicylic
acid and chitosan on yield of Safflower (Carthamus tinctorius L.). Iranian Journal of Plant, 28(4), 712-
725. (In Persian).

Ansari, K., Amin Salehi, A., Movahedi Dehnavi, M. & Heydari, S. (2016). Effect of different seed priming
on germination characteristics and some antioxidant enzymes activity of Echinacea purpure. Iranian
Journal of Seed Science and Research, 3(3), 1-10. (In Persian).

Arnon, D. 1. (1949). Copper enzymes in isolated chloroplasts: polyphenoloxidase in Beta vulgaris. Plant
Physiology, 24, 1-24.

Ayas, H. & Gulser, F. (2005). The effect of sulfur and humic acid on yield components and macronutrient
contents of spinach. Journal of Biologycal Sciences, 5(6), 801-804.

Babaei Aghjedarbandi, F., Jamshidi, S. & Nourafcan, H. (2018). The effect of chitosan and ascorbic acid
foliar spraying on coneflower vegetative and reproductive indices. Agroecology Journal, 3, 39-47. (In
Persian).

Balouchi, H. & Ahmadpour Dehkordi, S. (2013). Effect of different seed priming on germination traits in
Black cumin (Nigella sativa) under salinity stress. Journal of Plant Production, 20(3), 1-25. (In Persian).
Chamani, F., Khodabandeh, N., Habibi, D., Asgharzadeh, A. & Davoudi Fard, M. (2012). Effect of salinity
stress on yield and yield components in wheat, inoculated with growth promoting bacteria (4zotobacter
chrocum, Azospirillio lipophorum, Pseudomonas putida) and humic acid. Agronomy and Plant Breeding,
8(1), 37-25. (In Persian).

Ebrahimi, M. & Miri Karbasak, E. (2016). Investigation effect of humic acid on germination, seedling
growth and photosynthesis pigments of medicinal plant Isabgol (Plantago ovata Forssk). Iranian Journal
of Seed Science and Research, 3(3), 35-46. (In Persian).

Egli, D. B. & Bruening, W. P. (2001). Source-sink relationships, seed sucrose levels and seed growth rates
in soybean. Annals of Botany, 88, 235-242.

El-Bassiony, A. M., Fawzy, Z. F., Abd El-Baky, M. M. H. & Mahmoud Asmaa, R. (2010). Response of
snap bean plants to mineral fertilizers and humic acid application. Research Journal of Agricultural and
Biological Science, 6(2), 169-175.

El-Tantawy, E. M. (2009). Behavior of tomato plants as affected by spraying with chitosan and aminofort
as natural stimulator substances under application of soil organic amendments. Pakistan Journal of
Biological Science, 12(17), 1164-1173.

Emami Bistgani, Z., Siadat, S. A., Bakhshandeh, A. & Ghasemi Pirbaloti, A. (2015). Effects of chemical
and organic fertilizers and chitosan on physiological traits and phenolic compound amounts in thyme
(Thymus deanensis Celak) in Shahrekord region. Journal Crop Production Research, 7(1), 11-26. (In
Persian).

Farooq, M., Basra S. M. A., Warraich E. A. & Khaliq, A. (2006). Optimization of hydropriming techniques
for rice seed invigoration. Seed Science and Technology, 34, 507-512.

Finch-Savage W. E., Dent, K. C. & Clark, L. J. (2004). Soak conditions temperature following sowing
influence the response of maize (Zea mays L.) seeds to on-farm priming core sowing seed soaks. Field
Crops Research, 90, 361-374.

Ghorbani, S., Khazaei, H. R., Kafi, M. & Bannayan Aval, M. (2010). Effects of humic acid application in
irrigation water on yield and yield components of maize (Zea mays L.). Journal of Agroecology, 2(1), 11-
118. (In Persian).

Ghorbi, S., Sadeghi Bakhtevari, A. R., Pasban Eslam, B. & Mohammadi, H. (2016). Effect of seed priming
on improvement of safflower (Carthamus tinctorius L.) yield and its components under water stress.
Journal of Plant Ecophysiology, 9(31), 43-52. (In Persian).

Guan, Y. J.,, Hu, J., Wang, X. J. & Shao, C. X. (2009). Seed priming with chitosan improves maize stress
germination and seedling growth in relation to physiology changes under low temperature. Journal of
Zhejiang University Science, 10, 427-433.

Hajikhani, S., Habibi, H., Shekari, F. & Fotokian, M. H. (2011). The effect of priming on yield and yield
components of beans in water stress conditions. Journal of Field Crops, 1(42), 191-197. (In Persian).
Harris, D., Rashid, A., Miraj, G., Arif, M. & Shah, H. (2007). On-farm seed priming with zinc sulphate
solution a cost-effective way to increase the maize yields of resource poor farmers. Field Crop Research,
102, 119-127.

Hasanvand, H., Siadat, S. A., Bakhshandeh, A. M., Moradi Telavat, M. R. & Poshtdar, A. (2018).
Evaluation of yield and some physiological characterictics of borage (Borago officinalis L.) under plant
density and sowing dates in Ahwaz region. Iranian Journal of Medicinal and Aromatic Plants, 34(1), 1-16.
(In Persian).


http://plant.ijbio.ir/article_753_en.html
http://plant.ijbio.ir/article_753_en.html

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Y04 VWA ol oF 5,Lad D) 890 )lnl ely; LS asle

Hassanzadeh, K., Hemmati, K. H. & Alizadeh, M. (2016). Effect of organic fertilizers and salicylicacid on
the yield and some secondary metabolites of lemon balm (Melissa officinalis L.). Journal of Plant
Production Research, 23(1), 107-130. (In Persian).

Hussaini Begum, M., Taheri, G. H., Vaezi Kakhaki, M. R. & Tlaty, M. (2013). Foliar application of chitosan
on growth and morphological characteristics of marigold (Calendula officinalis). In: proceedings of
National Conference of Passive Defense in the Agricultural Sector, 30 November. (In Persian).

Khajeh. H. & Naderi. S. (2014). The effect of chitosan on some antioxidant enzymes activity and
biochemictry characterization in Melissa (Melissa officinalis). Research Journal of Crop Science in Arid
Area, 1, 100-116. (In Persian).

Maccarthy, P. (2001). The principles of humic substances. Soil Science, 166, 738—751.

Mahdavi, B., Modarres Sanavy, S. A. M., Aghaalikhani, M., Sharifi, M. & Dolatabadian, A. (2011).
Chitosan improves osmotic potential tolerance in safflower (Carthamus tinctorius L.) seedlings. Journal of
Crop Improvement, 25, 728—741.

Mahmoudi, F., Sheikhzadeh Mosaddegh, P., Zare, N. & Esmaiclpour, B. (2017). The effect of
hydropriming on germination, growth and antioxidant enzymes activity of borage (Borago officinalis L.)
seedling under cadmium stress, Iranian Journal of Field Crop Science, 48(1), 253-266. (In Persian).
Mahmoudi, F., Sheikhzadeh Mosaddegh, P., Zare, N. & Esmaielpour, B. (2019a). Improvement of seed
germination, growth and biochemical characteristics of borage (Borago officinalis L.) seedlings with seed
priming under cadmium stress conditions. [ranian Journal of plant Biology, 11(1), 23-42. (In Persian).
Mahmoudi, F., Sheikhzadeh Mosaddegh, P., Zare, N. & Esmaielpour, B. (2019b). The effect of hormone
and hydro priming on seed germination, growth and biochemical properties of borage seedling (Borago
officinalis L.). Journal of Plant Process and Function, 7(27), 165-180. (In Persian).

Malekpoor, F., Salimi, A. & Ghasemi Pirbalouti, A. (2016). Effect of bio-elicitor of chitosan on
physiological and morphological properties in purpule basil (Ocimum basilicum L.) under water deficit.
Journal of Plant Ecophysiology, 8(27), 56-71. (In Persian).

Mayhew, L. (2004). Humic substances in biological agriculture. Ecologica Agriculture, 34, 182- 196.
McDonald, M. B. (2000). Seed priming. In: M. Black and J.D. Bewley (Ed), Seed Technology and Its
Biological Basis. (pp. 287-325.) Sheffield Academic.

Moghbeli, T. & Arvin, M. J. (2014). Effect of seed preparation with growth regulators on germination,
growth and yield of melon fruit. Journal of Production and Processing of Agricultural and Horticultural
Products, 4(14), 23-33. (In Persian).

Mohsennia, A. & Jalilian, J. (2012). Effect of plant nutrition on some morphological traits and safflower
protein under different irrigation regimes. Journal of Crop Production, 6(3), 165-176. (In Persian).
Mojaddam, M., Dashti, M. & Derogar, N. (2016). Effect of humic acid and nitrogen fertilizer application
on quantitative and qualitative characteristics and nitrogen use efficiency of spring corn. Journal of Crop
Production Research, 8(1), 43-50. (In Persian).

Mondal, M. A., Malek, M. A., Puteh, A. B., Ismail, M. R., Ashrafuzzaman, M. & Naher, L. (2012). Effect
of foliar application of chitosan on growth and yield in okra. Australian Journal of Crop Science, 6(5), 918-
921.

Mosapour Yahyaabadi, H., Asgharipour, M. & Basiri, M. (2016). Role of chitosan in improving salinity
resistance through some morphological and physiological characteristics in fenugreek (Trigonella foenum-
graecum L.). Journal of Science Technology of Greenhouse Culture, 7(1), 165-175. (In Persian).

Nardi, S., Pizzeghello, D., Muscolo, A. & Vianello, A. (2002). Physiological effects of humic substances
on higher plants. Soil Biology and Biochemistry, 34, 1527-1536.

Naseri Dehsorkhi., A. (2016). Effects of ultrasonic waves, seed priming and herbicide application on
growth and yield of cowpea (Vigna sinensis) and weeds control. MSc. Thesis. Shahrood University of
Technology, Iran.

Nikbakht, A., Mohseni, K., Mesbah, B., Xia, Y. P., Ancheng, L. & Nemat, E. (2008). Effect of humic acid
on plant growth, nutrient uptake and post harvest life of gerbera. Journal of Plant Nutrition,31,2155-2167.
Pouryousef Miandoab, M. & Esmaceilzadeh, F. (2017). The effect of foliar application of growth stimulants
and priming on yield and grain oil content of flax (Linum usitatissimum L.). Journal of Plant
Ecophysiology, 4(40), 857- 874. (In Persian).

Roy, N. K. & Srivastava, A. K. (2000). Adverse effect of salt stress conditions on chlorophyll content in
wheat (Triticum aestivum L.) leaves and its amelioration through presoaking treatments. Indian Journal of
Agricultural Sciences, 70, 777-778.

Salimon, J., Salih, N. & Yousif, E. (2012). Biolubricant basestocks from chemically modified ricinoleic
acid. Journal of King Saudi University, 24, 11-17.



45.

46.

47.

48.

49.

50.

51.

wghles i 4 gl )3 (2l 0Ljel (el 5 (Seieln e Slogad w)p il Sen 5 sails Ve

Samavat, S. & Malakuti, M. (2005). Important use of organic acid (humic and fulvic) for increase quantity
and quality agriculture productions. Soil and Water Research Institute, 463, 1-13. (In Persian).

Sanjari, M., Siroosmehr, A. & Fakheri, B. (2015). The effects of drought stress and humic acid on some
physiological characteristics of roselle. Journal of Crops Improvement, 17(2), 403-414. (In Persian).
Shekari, F., Baljani, R., Saba, J., Afsahi, K. & Shekari, F. (2010). Effect of seed priming with salicylic acid
on growth characteristics of borage plants (Borago officinalis) seedlings. Agroecology Journal, 6(18), 47-
53. (In Persian).

Tejada, M. & Gonzalez, J. L. (2003). Influence of foliar fertilization with amino acids and humic acids on
productivity and quality of asparagus. Biological Agriculture and Horticulture, 21(3), 277-291.
Tzortzakis, N. N. (2009). Effect of pre-sowing treatment on seed germination and seedling vigor in endive
and chicory. Horticulture Science, 36(3), 117-125.

Uthairatanakij, A, Teixeira da Silva, J. A. & Obsuwan, K. (2007). Chitosan for improving orchid production
and quality. Orchid Science and Biotechnology, 1, 1-5.

Zarei, 1., Mohammadi, G., Sohrabi, Y., Kahrizi, D., Khah, E. M. & Kheirollah, Y. (2011). Effect of different
hydropriming times on the quantitative and qualitative characteristics of chickpea (Cicer arietinum L.).
African Journal of Biotechnology, 10(66), 14844-14850.


http://www.agroecojournal.com/?_action=article&au=571998&_au=ramin++Baljani
http://www.agroecojournal.com/?_action=article&au=523274&_au=jalal++saba
http://www.agroecojournal.com/?_action=article&au=572001&_au=kamran++Afsahi
http://www.agroecojournal.com/?_action=article&au=572003&_au=faribors++Shekari

