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

¥ Sl ygm (58900 oo (531 2 35S o0 ¢ SLBLE b2 5o

oS>

L azrg b ol Sisaes § Sas bl o ddly glo )5S 2t slp Gla 5 Gl g5050 Ko ol 0508 05554l
@QL"}] L;’L"-i)-"] o 2 eyl g (S )*-’L’ o ypiied g Sis gble 0 ez IS5 g a6l
b B e+ e aw Lol oyl Jless s plol ol elS slacS sl ayly s ond 0,5 Lo slacs,S ook LB 4o
e g (wad (Sas ad) oly codb T8 s (fawgie (i 25) (ol); Cud) b TVD (S ) o)
odg iSIN s g (B9 IS et Wg) (RS De o isg (Vg (e V5 0/ o) Al A Joll e e
Sy Jolsd 4 (4o 5 2lse (o Sis 5 5 059) b glaazinld g jlasTy 5 VB la 5T camalles oylle
Ol ead g iUl s (20138l g 0 )Ll 5 )59 G2elS rge (Si (i olo (jlid gl (28,5 )18 ) 9550 59, 1O
Olme 9 ol (S 9 0, @) Jdg)ls polie e peasl 2038 SlanaS Ty clad g o) gl (g
Oy a5 0l LS vl Cwody (glrass “éJS seb s ols el 1) slaanSTy cudled 5 goud aumlonnSTy cpdgy
20,8 (Sias ay oli Bl ez ez Gl g of (B pde sla sl (2alS el Wil oo eyl L jles
oty bl (2t A5 el (ST T sl 3T gualS (slae]ls

o

4000

o slolad ol g S Ol 0geS dods « Sblo des 5 Sblo w8l b olo,9iS 10 o9t g w3l sl Jle jo

Sl Stz das g Stz bl jo b & ez (o ol Brae e Canl 0030 ,5 9,409, (o> lacuogase b o
Ol sdes Gillr Tso (glos Rul3dl g (Fw)b Glime GolS Jdo a4y 3 sloJlo )0 55 sb et g Csbo e 3blis o
SboS & ez ol s o e 19l 51 (S s TokeeniS 0 5l (LS T e BT ez (YVF) Ceol 09y S glb
Oy oy & Okr S g eS8 bl 10 e (Rl LOY) Sl pglie (5)93h 5 o len S (SS90 d9a
Sl Jals Gl a5 amd 0 &) (olie (TS G 05 g0 SelS s sLad 50 S g (oh5 )5 lagme; Gikbs e ol
Ay g (e 2le) Slo g S g sloacin 3l (6 ko Wlgs oo 9 il S 5 Ol Qe 5l iy B85 g pSes S0 ol
9 oml Friwgtd ol Wl ce dadig, (b dies g 5 g lSh Gelel p S L OT sgeeS ams S5 LU 5 1, olS
Ay e Sy Ol Jewdly b peits jsbay o a3l sloanTb 0l b Koo (g 5l g eols i | 5ym

VECYITVE Gy Gl AVIENG sl s Gl )

ol leal leal o)l paz dugd olKtilo o(53,9LiS 0aSiiils ( SLEL pale 09,5 ol Lutils 5 axsgel (il o ey ¥
Chehrazi.m@sCu.ac.ir) :Ssg Sl oy ¢ Jgims odiumn g
Poaceae -¥ Cynodon dactylon L. -v



mailto:chehrazi.m@scu.ac.ir

ohlas g L

el BT O jg0 (e BB SlaaisS p (SiS Sl o) de) 50 g0 slatag (1) ) e shie ST olS
Ol s S ol (e Slgiome kS 1alS s (85 R 0B (et (SEIS 508 5 Blsiler (5 slasdllas o
5 SUS 23 e pw Jad Gex 438 90 (Sis S 4 Jood (1) oLSes 5 FUL(YY) wo 5 bagresr cnl cudg i8Il s
i lylpd 50 0008 a5 (St g b (St (oS g lal Jolss S sk o5 4 50 1) (lgilex
L (V) olKen 5 Huang «stmgsy 5o 0,5 Iy (2al5 plge pll s (355 5 Judo S oSy O (o Slymomo a8
O i Sle By 20,0 Fr Sgum 4 S Of (oo e oS Sloj wiis S Gl lgiler p (St 15 ST (o)
Ol il winyS ol (F) oo g oSz 28l (ol (g lo gine sl 4y Fitwgid (e «uasdlyg)lS sl 5 i,
sleaiss iolialas wols 5,155 (VY) o ,en 5 Li0 o)ls (lS o Sis 4 Jood (ol ¥l b dide 5 el alal,
5 92l (g00yglle bl Gl (aal8l daJds S halS g o 58 o (il BT ez o (S A8 (b (ST Jlad
Wileee 1) Selgenl SlacaS 5 (6598 5 (S 25 plp 50 Jeod Gl QLS Sl 6ok S9d oo Lid 55 5 (s
039 b sl oS 5 5l glnss lagal s (V1) 050 o)Ll baipal Sy 5 0l dsn 42 0l o0 dgans] alor
dod )3 i ) oS aites (aLS 0D eantS eelaii Sl (n et 5l (S g b 059 ey S hls oS (JsSIse
JS5 (B e wile (So5odg 8 sloal Bl slos S il jo g Wigd oo S8 (BLS 9 (5)5lx o) Slogge
5 Sl el colocens Gl asls ad) Gl sty S (aliat, ity G351 sais] nles (o,
s plalS ab; e ils 8 ol50ks;s 5 bl el alise lasn] B A (6 oge ey (S5 JlSS
Sis e oLE 0, GiBgi b oS el lge ol cluceny alad g conl atly laisl ool Ly Oliee 4 ek
S (V0 V) aea (LS )0 Ssrse lagelih Griete 3 ol 5 rtee s (et isy OA V)
S35 el (2ldslre (Jle plsie a0l sezy (15 5 8L Sl 1als e gl y GRS 3550 ) (souaie
a0l ol 6ys8 (i Jood Graliil 5 Lad a ol 1l cage v y9d (A5 om0 b S i glaazalS
5 ST 5T ooyl cled il o (5,842 55 Spado sl 3,008 Wols i,I5E () oK 5 Diao (Y¥)
Cel L 0 s el 0 )18 a5 Wols 3,155 5.5 (YY) Radhakrishnan < yoores ol Sojle s (iis 4 Jazs iol38l
w53 @B n QLS Sl e sl 4 azgi Lok olS Gl o) sla S Son 9 i A 4 Jeou Gl
el Js S by slayell syl Sl oy 2l Gheghy Sam el GlslS Ol wiail g canl (eSS

g (Sis it ol 4 uly 5o 2l Bl ez SlnSTh o VB Glaw T 5wl (glle wodg oSl s

Wiy g olge

ghe aw (iSeny Glesl (nl o 285 Oj0 Jlsal Glrer wgd Rl GRS meize j5 Sl ey

O 5 (seme 55Lel 1Y) basgie (15« Jsare g )lal Jolis )lal o a5 (Yo oo V g 210 (20 (2000
a ohalosl 285 8 s 0550 2l T e (Suiglnnd S Shs S s 25 » (Fseme @)lal T00) s
@8 ez sloyd il 2] LSS an b (Bolad JolS slaSsly anly 25k B o 0als 5,5 jlgs oo S )b &0
ctosle Jold CotS Laoms i CutS e il Yo o YO B0 iy & g5 5 Lo e cJsb 4 S Jekiis slas b5 4o
ol Joere ST L ol adsl jlaiul Cam olo 95 aw 4y laylals 0g (V:112)) ac 0 S 5 odiwgs Slou> 355
9 Yoo ooV 9 0 /0 (S p (LB sbe b (e el e o plonl e Sile iy g1 50 (S D cpl (b biad
Ae mg o5 bghie OI L (pave el b OlalS il Jloel (S5 0,315l G aida 90 wald (lgie 4 jhaie O
sl Sy b Jlesl cildglore 5l oy atie S (SiS 15 led wiad ailidl b b jles b Gillas (0.5%,VIV)

Lol 0del V Jgaz jo S CESN|



e S0 eSa 1858 00 (slo STrg (F 0 g oo ] ST

J.‘al.‘> u*‘"bﬁ)" e oolawl S)90 ‘;l} WT (5th;)"5 -\ Jﬁ"\}
Table 1. Characteristics of the used soil mixture in the present research.
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oYy 49 36.35 14.65 1.14 0.11 6.83 6.85 1.61
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Table 2. Effect of stress duration on some growth traits of Cynodon dactylon under drought stress and
spermidine treatments.
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Time (day) Shoot fresh weight (g) Shoot dry weight (g) Root dry weight (g)
0 17.65b 0.82b 475D
30 24.05 a 117a 6.57 ab
60 27.63a 0.92b 7.99 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 3. Effect of stress duration on some physiological traits of Cynodon dactylon under drought stress and
spermidine treatments.
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Goy) oles i chlorophyll  chlorophyll Total - (Units mg-  Peroxidase

. Electrolyte Proline . g : -
Time (day) a b chlorophyll (Mg/gFW) Lprotein)  (Units mg
Iez(a(l;a)ge (mg/gFW) (Mmg/gFW)  (mg/gFW) 99 1 protein)
0

0 8.33b 1.985a 0.759 a 2.743a 118.34 a 0.74 a 18.53b

15 12.96 a 1.054d 0.366 b 1.420d 68.98 ¢ 0.72a 34.46a

30 10.90 ab 1.698b 0.682 a 2.380b 98.81 ab 031c 16.6b

45 5.36¢ 1.703b 0.820 a 2.523 ab 79.04 bc 0.49b 32.06 a

60 11.11ab 1.324c 0.657 a 1.982¢c 69.13¢ 0.14d 18.63b
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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.
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(1) ely5 b ybs hoot fresh | | lin londialdeh Peroxidase
Field capacity (%) S got res Electrolyte Proline Malondialdehyde (Units mg'*

weight (gr) leakage (%) (mg/gFW) (mg/gFW) orotein)

100 26.42 a 7.56 b 61.09b 153.383 b 24.06 ab

75 22.04 b 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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) | a3, b sy ls F a8 R S
GY90kee) (o o Total : Peroxidase
Spermidine (mM) Chlorophyll a Chlorophyll b Chlorophyll Proline (Units mg-*

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

0 1.502 b 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 1.653 a 0.730 a 2.383a 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.

=) cud b ok
Field capacity (%) Ot e _
Spermidine Time (day)
(mM) 0 15 30 45 60
0 438.709e 193556t  220.00r  118.279b 172.041v
100 0.5 339.781i 94.621e 118.279b 101.078d  73.112i
1 154.839y 51.610m  113.012¢  53.7611  58.061k
0 395.699 f 470.969¢ 369.890h 167.740w  270.969 n
75 0.5 307529k  162.368x 286.020m  133.331z 124.730a
1 262.3680 119.350b 251.611p 90.320g  86.020 h
0 836.559a 455.914d 692.471b  210.630s 238.709 q
50 0.5 3935499 318.279) 303.2281 9462le  176.341u
1 92.471f 64518 193549t  92.471f  172.041v
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Non-similar letters in each column indicate a statistically significant difference at 5% probability level .
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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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