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Table 2: Analysis of variance of effect of polyethylene glycol and humic acid on the morphological traits of sport turfgrass

at the germination stage

Slaypo (52Sle s
MS B Sl s mlio
azablo @ azady) s azady, Job azadls Jsb SES ) $O39 <2l S.O.V.
Root/Shoot Root length Shoot length DW FW df
0.003" 0.51™ 0.03™ 0.00001* 0.0001™ 2 JsSIS ol
Polyethylen glycol
0.004" 0.58™ 0.3 0.000002"™ 0.00006" 2 ‘S”}“'“ M‘
Humic acid
0.02" 0.32™ 0.1m 0.000006"™ 0.00005" 4 Seaged Sl X SIS Ul“ “SL
Polyethylen glycol x Humic acid
0.02 0.19 0.19 0.000002 0.0001 18 >
Error
16.3 105 9 15.7 15.4 - Sl 5
cv

Silogrepas 5 o+ 0 Jliol mhaw jo jlo gme oo ey NS ¢
* and ™: Significantly at 0.05 levels and not significant, respectively
(Root/Shoot) azadls 4 azaiy, Job cand (ROOL) azais, Jsb «(Sh0Ot) azddl Job (DW) azolS iz 59 (FW) axolS 5591

t: FW: seedling fresh weight, DW: seedling dry weight, Shoot: shoot length, Root: root length, Root/Shoot: ratio root to shoot length
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Table 3: Analysis of variance of effect of polyethylene glycol and humic acid on the germination index of sport

turfgrass
Slayye (nSile a0 '
MS K Sl e
&0 S.0V
MTG GRI AVG DGS sV MDG FGP CVG df T
0.31%* 160** 52%* 0.00003* 0.01% 0.15% 19* 2.2 2 Js ol
Polyethylen glycol
Sage Ao
0.005™ 32m A 0.00003™ 0.001™ 0.13™ 16" 1.2m 2 G
Humic acid
0'04ns 23”5 8ﬂ5 OOOOOlnS OOOgnS 0.0SHS 6nS 1.4ns 4 &S'A'A}A'k Ml x LJ?S"){S k)’l“‘(sl"
Polyethylen glycol x Humic acid
0.04 13 2 0 0.004 0.03 45 0.000001 18 >
Error
32 41 3.1 2.4 53 2.4 2.4 0.92 "'f‘“g w2rs
V

Silogme pas g doy o [o0 /) ol v jo lo e ud 54y NS g s e
** *and ": significantly at 0.01, 0.05 levels and not significant, respectively.
Sidlez e s «(SV) [ 4y s (MDG) Jiailsz ey uKkee (FGP) Sl J5ails> s y0 (CVG) wiljs, Jiailsm Sl of
MTG) Sjailsz sl p3¥ by lawsin 9 (GRD) giails=> e 2Ll (AVG) giails> o)) lawgio (DGS) ailjs,
+: CVG: Coefficient of velocity of germination, FGP: Final Germination Percentage, MDG: Mean Daily Germination, SV: Seed

Vigor index, DGS: Daily germination speed, AVG: Average Value Germination, GRI: Germination Rate Index and MTG: Mean
time to germination
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Table 4: Effect of application of different concenrations of polyethylene glycol on sports turfgrass germination indices

SV AVG MDG MTG GRI DGS FGP DW (q) PEG (%)
0.86a 57.6a 8.19 7a 91a 0.122b 90.1a 0.009b 0
0.93ab 53.1b 7.93b 6.6b 83b 0.126a 87.3b 0.01ab 25
1.02a 53.7b 7.99b 6.7b 84b 0.125ab 87.9ab 0.011a 5

Conil 220 B oy 13 (09 o Smepas oaimolis (gt 58 50 lapnSile LSy Sy >
Values with different letters in column are significantly different at 5% level of probability
Slp psY glojy Lwsin (GRI) Gjails> 50 (axLis (DGS) ailyg, giaile> sy « (FGP) slys S3ailex o )0 o DW) Sis (59 oF
(SV) ;& a4 5 (AVE) jailsx il Lawsie (MDG) Sjails> yloj :Kilke (MTG) J3ails
t: GRI: Germination Rate Index, CVG: Coefficient of velocity of germination, FGP: Final Germination Percentage, MDG: Mean
Daily Germination, SV: Seed Vigor index, DGS: Daily germination speed, AVG: Average Value Germination, MTG: Mean time to

germination
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Table 5: Analysis of variance of effect of drought stress and humic acid on morphological traits during drought stress of sport turfgrass

Sl pe (2 Klo a0
MS o3 s ol
i 4 Jed sl ) oS15 ady) Jsb 3l Jsb alo) SaS 0y Al Si @l eldl SaS s eleeelel Sy S.0.V.
Drought tolerance Texture Color Density Root lenght Shoot lenght Root DW Root FW Shoot DW Shoot FW df
22.2%* 20.0** 9.3** ge* 5.5 20.0** 46.5* 718.7* 27.0% 27.6%* 1 (S S
Droght stress
ns “S‘*“’}'-a’ J.,.u‘
6.0™ o 0.05"™ 0.2" 16.0™ 0.0m 4.3™ 34.4™ 0.3™ 1.32 2
Humic acid
43 0.8 0.38™ 0.6" 1.2 4.7% 0.4 12.3% 1.5m 19.3% 2 Sl X A
Drought stress x Humic acid
2 0.2 0.38 0.1 4.5 0.4 7.9 37.9 0.8 8.6 12 >
Error
22.7 188 7.74 40 11.9 77 23.9 12.8 155 23.4 "'f“‘c”v‘”f‘
Silogme pac g aoy0 ¢[00 /) ol mlaw jo lo gae cud Fay NS ¢
** *and ns: Significantly at 0.01, 0.05 levels and not significant, respectively
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Table 6: Analysis of variance of effect of drought stress and humic acid on biochemical traits measured during drought stress of sport turfgrass
Sl o (2 Kiles i )
MS o Ol i olie
s s 2l Slyione s J5 sl b kb 5 ads IS RIS o SOV.
Proline RWC Cartenoid Chlorophyll Total Chlorophyll b Chlorophyll a lon leakage
0.01* 620.87° 0.06™ 1.28" 0.005" 3.26™ 0.01%* 1 (S A
Droght stress
0.002™ 43.20™ 0.46™ 17.41™ 0.18™ 3.18™ 0.004™ 2 J‘“’& M‘
Humic acid
0.002 106.32™ 0.34™ 37.77% 0.55™ 11.04™ 0.003™ 2 Sl X A o
Drought stress x Humic acid
0.002 81.35 0.55 39.94 0.31 12.52 0.001 12 Lo
Error
7.001 10.68 9.48 19.25 30.61 15.76 26.96 - u‘f"ng"é

Silogme pac g doy0 < [o0 /) ol maw jo lo g cud Fay NS ¢
** *and ns: Significantly at 0.01, 0.05 levels and not significant, respectively
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Table 7: Effect of drought stress on morphological and physiological traits of sports turfgrass in the establishment stage

OHon T ole 15 4 Jess . . SO S 5
Clalime e SERIT o s ST s i
2 Jyeg,50) ; (L) » o . A, loa el . S i
Gogs e . ey Drought (2l (9 o) ((39) ) 05 2l Drougth
); U)Is_ PP (3o,) lon leakage tolera?\ce Color Root DW . PJT: W sh 2 oW Shoot FW stress
roline %) . (index) (@ oot oot (@
i RWC (% (0
(Hmol.g FW) *4) (index) © ©
.
0.01b 90.31a 0.11b 7.33a 8.77a 13.36a 54.07a 7.13a 16.43a Withouth
drought
stress
0.la 78.56b 0.17a 5.11b 7.33b 10.15b 41.44b 4.68b 8.71b Drought
stress
Sl 2o,0 0 Jlaizl mhaws jo 109 jlo simepac odimsjlis w2 10 b1 Sl LSS By >
Values with different letters in column are significantly different at 5% level of probability
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Effect of Humic Acid on Morpho-Physiological Characteristics of Turfgrass Under
Drought Stress

Alikhani!, A., Thaghizadeh?*, M. and Solgi?, M.
Abstract

Outcome appropriate strategy is so essential to reduce the irrigation of the turfgrass in the landspace since to high water
requirement of turfgrass growth stages and the limitation of water resources. In the first experiment, the application of
polyethylene glycol (0, 2.5 and 5%) and humic acid (0, 250 and 500 mg.I) treatments at the germination phase and the
application of foliar spraying of humic acid (0, 250 and 500 mg.I) and drought stress (100% and 30% of field capacity)
in the turfgrass establishment stage in the second experiment was conducted. In the first experiment, although the dry
weight of seedlings increased at the presence of different concentrations of polyethylene glycol, most of the indices of
germination decreased in comparison to the control. In the second experiment, drought stress in turfgrass caused 10-fold
increase in proline, decreasing in relative water content, fresh and dry weight of shoots compared to withouth drought
stress in greenhouse conditions. Foliar spraying with 250 mg.I"* humic acid reduced shoot height and density under
drought stress conditions. Therefore, it can be stated that the foliar spraying application of humic acid under field
capacity irrigation can improve the physiological conditions, lead to increasing turfgrass density and shoot length
nevertheless the use of acid humic foliar spraying was not effective in reduction the drought stress of turfgrass.
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