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Effect of Spermidine on Some Morphophysiological Characteristics of
Bermuda_grass (Cynodon dactylon L.) Grown under Drought Stress
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Table 1. Characteristics of the used soil mixture in the present research.
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SOl sandog) M Clay®®)  pu Js pH EC Organic
Texture Silt (%) : material
density Nitrogen (dS/m)
% (%)
(glcm?) (%)
05! 49 36.35 14.65 1.14 0.11 6.83 6.85 161
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Table 2. Effect of stress duration on some growth traits of Cynodon dactylon under drought stress and
spermidine treatments.

G2) olej @l 5 5 G @lgr G A 5 Aoy SES ()
Time (day) Shoot fresh weight (g) Shoot dry weight (g) Root dry weight (g)
0 17.65b 0.82b 4.75b
30 24.05a 117a 6.57 ab
60 27.63a 0.92b 7.99a
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Non-similar letters in each column indicate a statistically significant difference at 5% probability level.
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Table 3. Effect of stress duration on some physiological traits of Cynodon dactylon under drought stress and
spermidine treatments.

. . . ) YL
' ‘ ey S a b9 ,ls blds,ls U5 JdsS oo Catalase )‘%{ I»
Goy) obes i chlorophyll  chlorophyll Total - (Unitsmg~  Peroxidase
. E|ectr0|yte b hi hvll Proline ) . Uni -
Time (day) a chlorophy (Mg/gFW) protein)  (Unitsmg
Ie?(l;a)ge (mg/gFW)  (mg/gFW)  (mg/gFW) 1 protein)
0
0 8.33b 1.985a 0.759 a 2.743 a 118.34 a 0.74 a 18.53b
15 1296 a 1.054d 0.366 b 1.420d 68.98 ¢ 0.72a 34.46 a
30 10.90 ab 1.698 b 0.682 a 2.380b 98.81 ab 0.31c 166D
45 5.36¢ 1.703 b 0.820 a 2.523 ab 79.04 be 0.49b 32.06 a
60 11.11 ab 1.324 ¢ 0.657 a 1.982c 69.13 c 0.14d 18.63 b
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Non-similar letters in each column indicate a statistically significant difference at 5% probability level.
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Table 4. Effect of drought stress on some physiological traits of Cynodon dactylon under drought stress and
spermidine treatments.

() sl b o ily® S s ey 5 ks oo seellsoosls Peroxidase
Field capacity (%) Shqot fresh Electrolyte Proline Malondialdehyde (Units mg-*
weight (gr) leakage (%) (mg/gFW) (mg/gFW) orotein)
100 26.42 a 7.56b 61.09b 153.383 b 24.06 ab
75 22.04b 99la 91.10a 233.261 ab 20.76 b
50 20.87 b 11.73a 108.40 a 289.023 a 27.34 a
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Non-similar letters in each column indicate a statistically significant difference at 5% probability level.
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Table 5. Effect of Spermidine on some physiological traits of Cynodon dactylon under drought stress.
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} | a kg ,ls b Js,5 el o ST
(Y go ko) (200 Total . Peroxidase
Spermidine (mMM) Chlorophyll a Chlorophyll b Chiorophyll Proline (Units mg'*

(mg/gFW) (mg/gFW) (Mg/gFW) (mg/gFW) orotein)

0 1.502b 0.597 b 2.099 b 100.93 a 24.11 ab

0.5 1.503 b 0.643 b 2.146 b 80.87 b 26.69 a

1 1.653a 0.730 a 2.383 a 78.78 b 21.37b
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Non-similar letters in each column indicate a statistically significant difference at 5% probability level.
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Table 6. Interaction effect of drought stress, spermidine and duration of stress on malondialdehyde.

. s w—%;’a e obes
Field capacity (%) Speﬁnﬂi d)i:r:; Time (day)
(mM) 0 15 30 45 60

0 438709 e 193556t  220.00r  118.279b 172.041v

100 0.5 3397817 94.621e 118.279b 101.078d  73.112i
1 154.839y 51.610m  113.012¢  53.7611  58.061 k
0 395.699 f 470.969c 369.890h 167.740w  270.969 n

75 0.5 307529k 162.368x 286.020m 133.331z 124.730a
1 262.368 0 119.350b 251.611p  90.320g  86.020 h
0 836.559a 455.914d 692.471b 210.630s 238.709q

50 0.5 393549g 318.279) 3032281 9462le  176.341u
1 92.471f  64518) 193549t  92.471f  172.041v

ool 30,0 0 Jleits] mhans 50 (g ko] o cme glis 0939 5l (Sl g o 0 S il sladd >
Non-similar letters in each column indicate a statistically significant difference at 5% probability level.

STy 9 VG glaws 31

Glel a0 pase el (o (Sid 15 0 ey Sl g do 0 ) mhw [0 lej oole il aS ol las leams
595 VO 50 ol sl VLIS o531 cudlad jo (5 mrite Wig, (S Sde b il (gl sae 36 VB 5T 5 auoy0 0

Frl RO o B0 Sloy alols o oz ennlin 6 o cone e 3 990 Sl a4 pu T ol Cudled 25 6,90 (gl
w2l Gl Sdlad A5 ) ey 59, FO LT Sl 5l g w8l el (s lasine psb 4 YL 5T eodlad 25 5l e s,
il g,lo gme wglay mis el L aS ol sawlice 15 51 ey 59, VO YU o3l codled jlade o paan a8l il
A Jgoz) o oumline (25 51 g 59y 7)) G55 0593 el o SYBIS 33T oolad o a8
SSis i il gyl sie 5l SlannST T bl S 1 e el 5 (S5 25 oy esle T L
Ol (rreS 9 okl woys 00 jled 5o il ) Codld ity wb STy il codled Gl carge waa
ot oSty Codled (F Jguz) ol svslie (5 k!l ao )0 VO jlad) lawge i s 5o jlaensTy ol codld
Sty Vg0 (oo 10 ooyl o 50wl (nl Codled (i 4S5k sclls (6 e Kol o el 3G
Yoo o Vg 210 jlad g0 b vald jlad (o 0 cdalive (paueynl Yee (Lo Ve o QT Codled oy oS W

0


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.15.3
https://journal-irshs.ir/article-1-269-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1401.23.1.15.3 ]

ohlae g s

Oty el gl oialS - cauli8l sy il o b jlannSTy codled (O Jaa) caid saslin o S OS]
eSS ls e M 15 5l e 59, FO ley b aS o samlice i 5l e 59, VO SlawnSTy ool codlad
(¥ Joaz) clas (lo gine BN s glogil 5 (25 5T L a5 09 (A5 51 mg 59, Yo 33l ) lld

SemSTiges 5 YU Ty SlysSal oy ile o3l lopsillle (oo 25 L ablis sl plS
51 VBLS (A Sgd oo gmime GLLS o (i 4 Joss oyl sloiasls byl ol los sl ssg 4 1 Bganns
@ ol e s bl 0395000 aeaSTy VB ol o jled 4 39,000 0eaST 00iiS (6)5lez slom BT 0 ot
ST & sl 53 (soe sl (BB 85 Wigy o0 et 4 plampl Aoz ) lajlSTy S oe Bl 5eST 5 O
Ol (Sas i 4 Faly 50 STy Cudlad 50 ok pae g 2l (Bl chegh 5o )l (Sas aile (St e
i S 55l L olS j0 YL ¢ slanSTy w90 codlad a5 0l ascie Jiagh o (V) Cewl ol ools
Slops 3 cudled my olS 5 Sid odle 25 Jleel b s ,S 5,155 (YY) )], Sen 5 Sharma « iaghy ,o .cél iol58l
F S oS pitie i SIS S8 o Stngsy comizan il (il STy BlysSuT 5 VB gl
ol 4y pasS LS 50 VB 5 sbsensd 9enS s oSy aiile gilansSlas slow 3l colld p (Sas o
Allium ) o255 5Ly ;o a5 wis,S cdalie (A) LK 5 Egret (Koo s ;0 (V) Col oal (500 slaes 3
S s Jleel po ol iagh jo .2dl aoli8l lansTyy ol el gLl abad 5l s 59, 4 (sChoenoprasum
Slslie sloaTd o jlanST, a5 wakies Glaiedils S b VB 5 jlaS], slope ] colled alidl el
9 b Sl lagetyn b wign obnl (Jed HgealannST di lon Jalse plp )3 el (090,50 pund G aiile
L5 saxte sla i ) o8b geilan] slocan] alS s bl b G2 (YY) o)ls (285 sl slaoy Sl L
a3l oL o oud Wl 53loneST (o 155 w0l e sy 45 25,5 5,55 (Vo) LSen o ViU o Jlis (gl el o0
(#) o)) g Diao sla 5,155 pizan 023 oo 2ol oL oS 5T eud b iliél ol 51 Allium fistulosum)
03gad i |y i e o il L 5 (84295 10 i A i el 0 )8 a5 ols yLas (YY) Radhakrishnan 4
Sl aal8l ] laes 5T slaes 31 cudlad piman g 0030,5 2id ol j0 oS Juos el ol3T sla JI00l, zals' b g

S5 4

S g o Olee S8 Som 5l Ogdoe S SIS Glime Rl g ad) A8l coge SI Cagb, tals

il g o aje) e oo GRlPl (i A Lt 5o laenSTy Sdld g sand amlanaST g xSl
o5 Ll b ablis ol ol BT ez &5 wits lodas (SlaeandlSe (ioml 0elall Cu2) Gdsn 057 sl
7y Joiml (al aes el 1) (15 ae gl gl Wi oo ((SaS (25 5 S Gadve sl Slogd 08 o0 Ceis a4y
Lo cslooanlie il JLubo Sis (i slo il ade oS elbo puilSe ;5 ailef_so oo 4t gl (glacymel Ly a5 ol
SgaaS 45 ol Joms il O 0gaaS Layl il )0 guilonnS] 55 Gl Grels 5l il el (See 1 cpl 4 amo e olis
b lediny o5 w0 Lt el (IS j5b 4y ol Jdg I oy b 5 codg i8Il ot oy o5 b BLS,1 o o
) (i ol Bl ez Cuglia Wil o (Soidsnsed g (olrerdisn (s, la Shy 0 sk bl b (pde el

S il
B o pragiy il 5l e Calex caz glsal ez and oRals imghy pytme Ctgles Sl abewginas
“]‘9‘.‘)‘ L5L“’uf‘=’-l“°)‘—| f’l’-";‘ ° 6)15‘*“’ 6‘)‘3 6)')9L"2‘5 oasiiils gs’L‘*Cl‘ ﬁﬁl‘: "5)f )" Oered g “”i’)‘ cs""’l':":’)ls “""L’QL’L’
g 0 (5 )|l
References &bo

1. Bajji, M., S. Lutts and J.M. Kinet. 2001. Water deficit effects on solute contribution to osmotic adjustment as
a function of leaf ageing in three durum wheat (Triticum durum Desf.) under arid condition. Plant Sci. 160:
669-681.

as


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.15.3
https://journal-irshs.ir/article-1-269-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1401.23.1.15.3 ]

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,
23.

24,

25.

e S Se)a 89550 (slo STag (F g0 g pckeo ] T

. Bates, L.S., R.P. Waldren and I.D. Treare. 1973. Rapid determination of free proline for water stress studies.

Plant Soil, 39: 205-207.

. Beers, R.S. and I. Sizer. 1952. A spectrophotometric method for measuring the breakdown of hydrogen by

catalase. J. Biochem. 195: 133-140.

. Chegah, S. M Chehrazi, M Albaji. 2013. Effects of drought stress on growth and development Frankenia plant

(Frankenia Leavis). Bulg. J. Agric. Sci. 19 (4), 659-665

. Demin, I.N., A.N. Deryabin, M.S. Sinkevich and T.I. Trunova. 2008. Insertion of Cyanobacterial des A gene

coding for Al2-acyl-lipid desaturase increases potato plant resistance to oxidative stress induced by
hypothermia. Russ. J. Plant Physiol. 55: 710-720.

. Diao, Q., Y. Song and H. Qi. 2015. Exogenous spermidine enhances chilling tolerance of tomato seedlings via

involvement in polyamines metabolism and physiological parameter levels. Acta Physiol. Plant. 37: 230-2
45,

. Duan, H.G., Sh. Yuan, W.J. Liu, D.H. Xi, D.H. Qing, H.G. Liang and H.H. Lin. 2006. Effects of Exogenous

Spermidine on Photosystem Il of Wheat Seedlings under Water Stress. J. Integr. Plant Biol. 48 (8): 920-
927.

. Egret, M. and M. Tevini. 2002. Influence of drought on some physiological parameters symptomatic for

oxidative stress in leaves of chives (Allium schoenoprasum). Environ. Exp. Bot. 48: 43-49.

. Fu, J. and B. Huang. 2001. Involvement of antioxidants and lipid peroxidation in the adaptation of two cool

season grasses to localized drought stress. Environ. Exp. Bot. 45: 105-114.

. Heath, R. L. and L. Parker. 1968. Photoperoxidation in isolated chloroplast: I. Kinetics and stoichiometry of
fatty acid peroxidation. Arch. Biochem. Biophys. 125: 189-198.

Hemeda, H. M. and B.T. Klein. 1990. Effect of naturally occurring antioxidants on proxidase activity of
vegetable extracts. J. Food Sci. 55(1): 184-186.

Hoekstra, F.A., E.A. Golovina and J. Buitink. 2001. Mechanisms of plant desiccation tolerance. Trends Plant
Sci. 6(9): 431- 438.

Hussein, M.M., H. Nadia, M. El-Geready and M. Elesuki. 2006. Role of puterscine in resistance to salinity of
pea plants (Pisum sativm). J. Appl. Sci. Res. 2(9): 598-604.

Huang, B. and H. Gao. 2008. Physiological responses of diverse tall fescue cultivars to drought stresses.
HortScience, 34 (5): 897-901.

Kuznetsov, V.K. and N.I. Shevyakovaf. 2007. Polyamiens and stress tolerance of plants. Plant Stress, 1(1):
50-71.

Lichtenthaler, H.K. 1987. Chlorophylls and cartenoides: Pigments of photosynthetic bio-membranes. In:
Methods in Enzymol. Colowick, S.P. and Kaplan, N.O. (Eds). Academic Press. New York, 48: 350-382.

Liu, X. and Z. Chan. 2015. Application of potassium polyacrylate increases soil water status and improves
growth of bermudagrass under drought stress condition. Sci. Hort. 197: 705-711.

Mahros, K.M., M.B. El-Saady M.H. Mahgoub M.H. Afaf and M.I. EI-Sayed. 2011. Effect of putrescine and
uniconazole treatments on flower characters and photosynthetic pigments of Chrysanthemum indicum L.
Plant. J. Am. Sci. 7(3): 399-408.

Mahgoub, M.H., N.G. Abd El Aziz and M.A. Mazhar. 2011. Response of Dahlia pinnata L. plant to foliar
spray with putrescine and thiamine on growth, flowering and photosynthetic pigments. Am-Eur J. Agricult
Environ. Sci. 10(5): 769-775.

Mascher, R., E. Nagy B. Lippmann, S. Hornlein, S. Fischer, W. Scheiding, A. Neagoe and H. Bergmann.
2005. Improvement of tolerance to paraquat and drought in barley (Hordeum vulgare L.) by exogenous 2-
aminoethanol: effects on superoxide dismutase activity and chloroplast ultrastructure. Plant Sci. 168: 691-
698.

Nasibi, F., KH. Manouchehri Kalantari and N. Fazelian. 2012. The effects of spermidin and methylene blue
pretreatment on some physiological responses of Matricaria recutita plants to salt stress. Proc. Funct. Plant,
2: 61-71. (In Persian)

Pessaraki, M. 2008. Hand Book of Turfgrass Management and Physiology. CRC Press, Boca Raton, Florida.

Radhakrishnan, R. and 1.J. Lee. 2013. Regulation of salicylic acid, jasmonic acid and fatty acids in cucumber
(Cucumis sativus L.) by spermidine promotes plant growth against salt stress. Acta Physiol. Plant. 35:
3315-3322.

Roy, K., K. Niyogi, D.N. SenGupta and B. Goush. 2005. Spermidine treatment to riceseedlings recovers
salinity stress-induceddamage of plasma membrane and PM-bound H*-ATPase in salt- tolerant and salt
sensitive rice cultivars. Plant Sci. 168: 583-591.

Sairam, R.K., K.V. Rao and G.C. Srivastava. 2002. Differential response of wheat genotypes to long term
salinity stress in relation to oxidative stress, antioxidant activity and osmolyte concentration. Plant Sci. 163:
1037-1046.

ayv


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.15.3
https://journal-irshs.ir/article-1-269-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1401.23.1.15.3 ]

26.

27.

28.

29.

30.

31.

32.

ohlae g s

Salahvarzi, Y., A. Tehranifar and A. Gazanchian. 2009. Physiomorphological changes under drought stress
and rewatering in endemic and exotic turfgresses. Iran. J. Hort. Sci. Technol. 9: 193-204. (In Persian)
Sharma, P. and R. S. Dubey. 2005. Drought induces oxidative stress and enhances the activities of
antioxidant enzymes in growing rice seedlings. Plant Growth Regul. 46: 209-221.

Tang, C. F., Y.G. Liu, G.M. Zeng, X. Li, W. Xu and C.F. Li. 2005.Spermidine on antioxidant system
responses of Typha latifolia L. under Cd?* stress. J. Integr. Plant Biol. 47: 428-434.

Verma, S. and S.N. Mishra. 2005. Putrescine alleviation of growth in salt stressed Brassica juncea by
inducing antioxidative defense system. J. Plant Physiol. 162: 669-677.

Yiu, J., L. D. Juang, D. Fang, W. Liu and J. Wu. 2009. Exogenous putrescine reduces flooding induced
oxidative damage by increasing the antioxidant properties of Welsh onion. Sci. Hort. 120: 306-14.

Zhang, G., J. Tanakamaru S. Morita. 2006. Influence of water logging on some antioxidative enzymatic
activites of two barley genotypes differing in anoxia tolerance. Acta Physiol. Plant. 29: 171-176.

Zhao, Y., D. Aspinall and L.G. Paleg. 1992. Protection of membrane integrity in Medicago sativa L. by
glycine betaine against the effects of freezing. J. Plant Physiol. 140:541-543.

aA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.15.3
https://journal-irshs.ir/article-1-269-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1401.23.1.15.3 ]

Iranian Journal of Horticultural Science and Technology 23 (1): 89-98 (2022)
Research article

Effect of Spermidine on Some Morphophysiological Characteristics of
Bermudagrass (Cynodon dactylon L.) Grown under Drought Stress

M. Ghafeli, M. Chehrazi*, M. Mahmoudi Sourestani?

Today, water scarcity is a critical issue for most countries in arid and semi-arid regions.
Due to the difficulty of establishing and maintaining grass in arid areas and in order to
investigate the effects of drought and spermidine on Cynodon dactylon L., an experiment was
conducted with a double-split plot design based on randomized complete blocks. Treatments
included three levels of irrigation: 100% field capacity (without stress), 75% field capacity
(moderate drought stress) and 50% field capacity (severe drought stress) and spermidine in
three concentrations of 0, 0.5 and 1 mM. During the stress period, the trend of changing the
contents of chlorophyll, proline, electrolyte leakage, malondialdehyde, catalase and
peroxidase enzymes and growth parameters (fresh and dry weight of shoot and root) was
examined at 15-day intervals. The results showed that drought stress decreased shoot fresh
weight and increased electrolyte leakage, proline content, lipid peroxidation and peroxidase
activity. Spermidine increased chlorophyll content (a, b and total) and decreased contents of
proline, lipid peroxidation and peroxidase activity. In general, the results showed that
spermidine pre-treatment can alleviate the negative effects of drought stress and increase
tolerance of Cynodon dactylon L. to drought stress.
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